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Contractor 


NCI  ANNUAL  REPORT 
October  1,  1977  -  September  30,  1977 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
INDEX  TO  CONTRACTS 

Title 


Contract  No. 


Agriculture,  Dept.  of   YOl-CP-60209 


Agriculture,  Dept.  of 


Aichi  Cancer  Center 
Research  Institute 

Aichi  Cancer  Center 
Research  Institute 


Alabama,  Univ.  of 

Alabama,  Univ.  of 
Alabama,  Univ.  of 


Albert  Einstein 
College  of  Medicine 


Albert  Einstein 
College  of  Medicine 

Albert  Einstein 
College  of  Medicine 


Albert  Einstein 
College  of  Medicine 


YOl-CP-40214 
NOl-CP-23213 
NOl-CP-55650 

NOl-CP-43394 

NOl-CP-71013 
N01-CM-67083 
NOl-CP-71017 

NOl-CP-43380 
NOl-CP-55606 

NOl-CP-65788 


Modification  of  Tobacco 
Through  Production  and 
Curing  Process 

Inheritance  and  Oncogenicity 
of  RNA  Tumor  Virus 

Study  of  Cancer  Among 
Japanese  Migrants 

Induced  Perinatal  Altera- 
tions and  Their  Influence 
on  Carcinogens 

Immunologic  Studies  on  the 
Relationship  of  Embryonic 
Antigen  to  Virus-Induced 
Tumor  Antigens 

In  Vitro  Transforming 
Potential  of  MPMV 

Rodent  Disease  Surveil- 
lance 

Genetic  and  Immunological 
Factors  in  Viral  Leukemo- 
genesis 

Host  Restriction  of 
Friend  Leukemia  Virus 

Studies  on  Microsomal 
Enzyme  Systems  Metaboliz- 
ing Polycyclic  Hydrocar- 
bons in  Experimental 
Animals  and  Humans 

Correlation  of  Epidem- 
iologic and  Metabolic 
Parameters 


Page 
106 

1971 
346 

782 
1899 

1876 

1224 
1925 

1972 

898 

160 


Contractor 


Contract  No. 


Ti  tl  e 


Page 


Alton  Ochsner  Medical   NOl-CP-65764 
Foundation 


American  Health 
Foundation 

American  Health 
Foundation 


American  Health 
Foundation 


American  Health 
Foundation 

American  Health 
Foundation 


American  Health 
Foundation 

American  Health 
Foundation 


American  Health 
Foundation 


American  Health 
Foundation 

American  Health 
Foundation 


NOl-CP-33208 
NOl-CP-75948 

NOl-CP-75940 

NOl-CP-75952 
NOl-CP-55705 

NOl-CP-55639 
SHP-77-104 

SHP-74-106 

SHP-74-109 
NOl-CP-65818 


American  Type  Culture   NOl-CP-61047 
Col  lection 


Study  of  the  Influence  of 
Repeated  Low  Dose  Irradia- 
tion on  Mammary  Gland  Car- 
cinogenesis in  Estrogenized 
Rats 

Studies  of  Colon  Carcino- 
genesis 

Studies  of  Metabolic 
Capacity  in  Intestinal 
Mucosa 

Long-Term  Studies  of 
Epithelial  Cancer  by 
Retinoids 

Studies  of  Colon  Carcino- 
genesis in  Organ  Culture 

Development  of  Detailed 
Methods  and  Protocols  for 
Carcinogen  Screening  Using 
.Cell  Culture  Assays 

Metabolism  of  Carcinogenic 
Compounds 

Clinical  Trials  for  Pharm- 
acological Approaches  to 
Smoking  Withdrawal 

Evaluation  of  Carcinogenic 
Agents  in  Cigarette  Smoke; 
Epidemiological  Evaluation 
of  Carcinogenic  Agents  in 
Cigarette  Smoke 

Evaluation  of  Carcinogenic 
Agents  in  Cigarette  Smoke 

Correlation  of  Epidemio- 
logic and  Metabolic 
Parameters 

Curatorial  Preservation 
and  Development  of 
Reference-Grade  Tumor 


783 

788 
786 


787 
1210 


785 
1123 

901 


89 


90 


161 


2015 


Contractor 


Contract  No.  Title 


American  Type  Culture   NOl-CP-65751 
Collection 


Arthur  D.  Little, 
Inc. 


Arthur  D.  Little, 
Inc. 


Arthur  D.  Little, 
Inc. 


Arthur  D.  Little, 
Inc. 


Association  of  Vet-    NOl-CP-81028 
erinary  Medicine  Data 
Program  Participants, 
Inc. 


Atomic  Energy  of 
Canada,  Ltd 


Automated  Datatron,    NOl-CP-71012 
Inc. 


Battel le  Pacific 
Northwest  Labs 

Baylor  College  of 
Medicine 


Baylor  College  of 
Medicine 

Baylor  College  of 
Medicine 


Development  of  Cell  Strains 
from  Ductal  and  Exocrine  ■ 
Portions  of  the  Pancreas 


NOl-CP-55711    Development  of  Detailed 
Methods  and  Protocols  for 
Carcinogenesis  Screening 
Using  Cell  Culture  Assays 

SHP-74-105     A  Coordinated  Program  on 
Biological  Effects  of 
Cigarette  Smoke 

SHP-74-116     Development  of  a  Flavor 
System  for  Acceptability 
to  Smokers  of  Candidate 
Less  Hazardous  Cigarettes 

SHP-75-110     Cigarette  Dosimetry  in  Man: 
Development  of  Equipment 
and  Techniques 


Animal  Morbidity/Mortality; 
Survey  of  Colleges  of  Vet- 
erinary Medicine  in  North 
Ameri  ca 


NOl-CP-81002    In  Vitro  Sensitivity  and 
DNA  Repair  in  Genetic 
Syndromes  and  Families  at 
High  Risk  of  Malignancy 


Research  Data  Microfilming 
of  Medical  Data  Collected 
by  NCI 


SHP-75-121     Inhalation  Bioassay  of 
Cigarette  Smoke  in  Rats 

NOl-CP-43385    Regulation  of  Gene 
Expression  in  Mouse 
Mammary  Cancer 

NOl-CP-53526    Studies  on  Viruses  as 
Related  to  Cancer 

NOl-CP-65837    Markers  for  Evaluation 
of  Preneoplastic  Lesions 
in  the  Respiratory  Tract 


Page 
791 

1124 

101 
103 

102 
473 

398 

353 

91 
1876 

1943 
792 


Contractor 


Contract  No. 


Title 


Page 


Baylor  College  of  Med.     NOl-CP-71058 


Baylor  University 


Biolabs,  Inc. 


Biotech  Research 
Labs.  Inc. 

Biotech  Research 
Labs.  Inc. 


Boston  University 


Boston  University 


Boston  University 


British  Food 
Manufacturing 
Industries  Research 


Bureau  of  the  Census 


Borriston  Research 
Laboratories 


NOl-CP-81006 


Beth  Israel  Hospital    SHP-75-ni 


NOl-CP-45615 

NOl-CP-61011 
NOl-CP-55640 

NOl-CP-65869 

NOl-CP-65872 
NOl-CP-71029 

NOl-CP-44337 

YOl-CP-70501 
NOl-CP-55666 


1944 


1878 


92 


Integration  of  Herpes  Simplex 
Virus  Thymidine  Kinase  Gene 
in  Human  Cell  Genome  In  Vitro 

Effects  of  Environmental 
Factors  on  Endogenous  MuMTV 
Strains  of  Mice 

-Inhalation  Bioassay  of 
Cigarette  Smoke  in  Pigeons: 
Effects  of  Nicotine  and 
Carbon  Monoxide  on  Anthero- 
genesis 

In  Vitro  Study  of  the  Nature 
of  Action  Between  Chemical 
and  Viral  Carcinogens 

Cytogenic  Evaluation  of  High 
Risk  Cancer  Families 

Criteria  for  In  Vitro  Cell 
Transformation  by  Viruses 
and  Chemical  Carcinogens 

Optimal  Nutritional  Support 
as  an  Adjunct  to  Cancer 
Therapy  in  the  Adult  (Segment 
4) 

Optimal  Nutritional  Support  as 
an  Adjunct  to  Cancer  Therapy 
in  the  Adult  (Segment  7) 

A  Case-Control  Study  of 
Carcinoma  of  the  Endometrium 
in  Relation  to  Lifetime 
Exposure  to  Exogenous  Female 
Hormones 


Development  and  Application  of  903 
Methods  for  N-Nitroso  Compounds 
and  Their  Precursors  in  the 
Environment 


1125 


397 


794 


162 


163 


476 


County  Population  Estimates  by 
Age,  Race,  and  Sex  for  the 
1970's 


477 


93 


Inhalation  Bioassay  of  Cigarette  yj  a 
in  Dogs:  High  and  Low  Nicotine  ^ 
Content 


Contractor 


Contract  No. 


Bureau  of  Radiological     YOl-CP-70506 
Health 


California  State  Dept       NOl-CP-81018 
of  Public  Health 


California  Institute         NOl-CP-43306 
of  Technology 

California  Inst.  Tech.     NOl-CP-71004 


California,  Univ.   of         NOl-CP-33242 


California,   Univ.   of         NOl-CP-33232 


California,  Univ.   of         NOl-CP-33327 


California,  Univ.   of         NOl-CP-53560 


California,  Univ.   of    ■     NOl-CP-43211 


California,   Univ.   of         NOl-CP-43381 


California,  Univ.   of         NOl-CP-53537 


California,  Univ.   of         NOl-CP-43239 


California,  Univ.   of         NOl-CP-43383 


Title  Page 

Follow-up  Studies  in  Cancer:    478 
Childhood  Exposure  to  131 
Iodine  Thyroid  Uptake  Tests 

San  Francisco  Bay  Area        349 
Resource  for  Cancer 
Epidemiology 

Electron  Microscope  Studies    1973 
of  Tumor  Virus  Nucleic  Acids 

Restriction  Endonuclease      1974 
Analysis  and  EM  Studies  of 
Integrated  Viral  Genomes 

Comparative  Leukemia  &  Sarcoma  1976 
Viral  Studies 

Pulmonary  Tumors  in  Mice  for   904 
Carcinogenic  and  Co-Carcino- 
genic Bioassay 

Group  Testing  for  Screening    233 
Carcinogens 

Relationship  of  Herpes  Simplex  1944 
Virus  Type  2  to  Human  Urogen- 
ital Cancer 

Studies  on  the  Interrelation-  1899 
ship  of  Viruses,  Genetics  and 
Immunity  in  the  Etiology  of 
Human  Cancer 

Isolation  of  Human  Xenotropic  1977 
Viruses 

Transformation  of  Different-   1975 
iating  Cells 

Selection  and  Propagation  of    906 
Somatic  Cells  Having  Specific 
Physiological  Mutation 

Surveillance,  Epidemiology  and  349 
End  Results  Reporting  (SEER) 
Program 


Contractor 


Contract  No. 


California   ,Univ,   of         NOl-CP-61013 


California,   Univ.   of         NOl-CP-71009 


California,  Univ.   of         NOl-CP-65845 


California,   Univ.   of         NOl-CP-75934 


California,  Univ.  NOl-CP-75816 


Case  Western  Reserve         NOl-CP-43201 
University 


Case  Western  Research       NOl-CP-75927 
University 


Charity  Hospital   of  NOl-CP-43262 

Louisiana 


Charles  River 
Breeding  Labs. 


Chicago,  Univ.   of 


NOl-CP-55651 


NOl-CP-33385 


Title  Page 

( 
In  Vitro  Cultivatiion  of      1878 
Human  and  Mouse  Mammary 
Tumor  Viruses 

Interaction  of  Human  Papo-     1945 
vaviruses  BK  and  JC  and 
Simian  Virus  40  with  Human 
Vascular  Endothelial  Cells 

Biology  of  Neoplastic  Liver    1211 
Lesions  in  Mice 

Synthesis  of  New  Retinoids      794 
for  In  Vitro  Studies  of  Lung 
Cancer  and  Other  Epithelial 
Cancers 

Computer-Aided  Prediction  of   1183 
Metabolites  for  Carcinogenicity 
Studies 


Chicago,  Univ.  of      NOl-CP-65777 


Follow-up  of  Children  Who 
Received  Very  Early  in  Life 
Polio  Vaccine  Inadvertently 
Containing  SV40 

Use  of  Physicochemical  Para- 
meters in  Obtaining  Structure- 
Activity  Relationships  with 
Potentially  Cancer  Related 
Endpoints 

Surveillance,  Epidemiology 
and  End  Results  Reporting 
(SEER)  Program 

Establishment  of  a  Gnotobiote 
Originated  Rodent  Production 
Colony 

Synthesis  of  Derivatives  of 
Carcinogenic  Polycyclic 
Hydrocarbons 

Markers  for  Evaluation  of 
Preneoplastic  Lesions  in  the 
Respiratory  Tract 


480 


1184 


349 


1213 


951 


796 


Contractor 


Contract  No. 


Child  Research  Center   NOl-CP-33333 
of  Michigan 


Children's  Hospital     NOl-CP-55706 
of  Akron 


Children's  Hospital 
of  Los  Angeles 


Children's  Hospital 
of  Los  Angeles 


Children's  Hospital 
of  Philadelphia 

Children's  Hospital 
of  Philadelphia 

Children's  Hospital 
Medical  Center 

Children's  Hospital 
Medical  Center 


NOl-CP-55641 
NOl-CP-65828 

NOl-CP-33272 
NOl-CP-65803 
NOl-CP-61036 
NOl-CP-65826 


Children's  Hospital     NOl-CP-65835 


Children's  Orthopedic   NOl-CP-65790 

Hospital  and  Medical 

Center 

Colorado,  Univ.  of     NOl-CP-75875 


Colorado,  Univ.  of     NOl-CP-65849 


Title 

Inter-  and  Intraspecies 
Identification  of  Cancer 
Cells  in  Vitro 

Development  of  Detailed 
Methods  and  Protocols  for 
Carcinogenesis  Screening 
Using  Cell  Culture  Assays 

"Fibrinolysis  as  a  Para- 
Meter  of  In  Vitro  Trans- 
Format  ion 

Optimal  Nutritional 
Support  as  an  Adjunct  to 
Cancer  Therapy  om  the 
Pediatric  Patient 

The  Propagation  and  Sero- 
epidemiology  EB  Virus 

Oncogenesis  and  Other  Late 
Effects  of  Cancer  Therapy 

Supply  of  Pediatric 
Oncology  Specimens 

Optimal  Nutritional  Support 
as  an  Adjunct  to  Cancer 
Therapy  in  the  Pediatric 
Patient 

Anorexia  in  Adult  and 
Pediatric  Patients 

Evaluation  of  the  Role  of 
Learned  Food  Aversion  in 
the  Cancer  Patient 

Tissue  Interactions  in 
Induction  and  Perpetuation 
of  Hormonal ly-Induced 
Permanent  Cellular 
Alterations 

In  Vitro  Cultivation  of 
Normal  Epithelial,  Human 
Prostatic  Cells 


Page 
2016 


1127 

797 
164 

1901 

952 

2017 
165 

166 

167 

799 
800 


Contractor 


Contract  No. 


Columbia  University    NOl-CP-71016 


Columbia  University    NOl-CP-23234 


Columbia  University    NOl-CP-61008 


Columbia  University    NOl-CP-71055 


Columbia  University    NOl-CP-75897 


Connecticut  State      NOl-CP-43203 
Dept.  of  Public  Health 


Creighton  University    NOl-CP-71041 


Dartmouth  College      NOl-CP-33378 


Dartmouth  College      NOl-CP-65776 


Dartmouth  College      NOl-CP-55708 


Page 
1980 

954 

1978 
1981 


Title 

Replication  of  Oncogenic 
RNA  Viruses  and  Its 
Relation  to  Human  Cancer 

Development  of  a  Tissue 
Culture  Transformation 
System  for  Aromatic  Amine 
Carcinogens 

Transcriptional  Regulation 
of  Eukaryotic  Gene 
Sequences 

Physical  and  Biochemical 
Mapping  of  the  Integration 
Sites  of  Avian  Sarcoma 
Virus 


Synthesis  of  New  Retinoids     302 
for  In  Vitro  Studies  of  Lung 
Cancer  and  Other  Epithelial 
Cancers 

Surveillance,  Epidemiology     349 

and  End  Results  (SEER) 

Program 

Familial  Aspects  of  Colo-     433 

rectal  Cancer  in  Rural 

Nebraska 

Enhanced  Delivery  of  Synthetic  ^05 
iJitroso  Compounds  to  the 
Pancreas  in  Rats 


Development  of  Animal  Model 
for  Oal  Cell  Carcinoma  of 
the  Lung 


803 


Chemical  Structure  Require-    304 
ments  for  Preferential  Uptake 
and  Excretion:  Rates  and 
Hamsters 


Duke  University 


NOl-CP-33308    Expression  of  the  RNA  Tumor 
Virus  Genome  in  Animal  and 
Human  Malignant  Cells 


1903 


Contractor 


Duke  University 


EG&G/Mason  Research 
Institute 

EG&G/Mason  Research 
Institute 


EG&G/Mason  Research 
Institute 


EG&G/Mason  Research 
Institute 

Electro-Nucleonics 
Labs 

Electro-Nucleonics 
Labs 

Emory  University 


Emory  University 


Emory  University 


Emory  University 


Emory  University 


Contract  No.  Title 

NOl-CP-43395    Immunological  Studies  on 
the  Relationship  of 
Embryonic  Antigens  and 
Virus  Associated  Antigens 

NOl-CP-43257    Carcinogenesis  Bioassay 
Data  System 

NOl-CP-71000    Support  Effort  for  the 
Coordinated  Processing 
of  Fresh  and  Viable 
Human  Specimen  Materials 

NOl-CP-71001    Computer  Support  Effort 
for  OPR&L  Resources 
Management 

NOl-CP-75957    Data  and  Information 
Resources 

NOl-CP-23249    Large  Scale  Production 
of  Oncogenic  Viruses 

NOl-CP-43334    Virus  Processing  and 
Production  Facility 

NOl-CP-33343    Maintenance  of  Colony 
of  Irradiated  Aging 
Rhesus  Monkeys 

NOl-CP-61027    Surveillance,  Epidemio- 
logy and  End  Results 
Reporting  (SEER)  Program 

N01-CP:-61051  Supply  of  Human  Tumor 
Specimens  and  Related 
Material  for  Cancer 

NOl-CP-43393    Cellular  Immunity  Studies 
to  Herpes  Simplex  Virus 
Associated  Antigens  in 
Cancer  Patients  and 
Controls 

NOl-CP-65873    Optimal  Nutritional  Support 
as  an  Adjunct  to  Cancer 
Therapy  in  the  Adult 
(Segment  8) 


Page 
1906 


1167 
2017 

2018 

1168 
2019 

2020 
2021 

349 

2022 

1947 

168 


Contractor 


Contract  No. 


Title 


Page 


Energy,  Dept.  of 
(Lawrence  Berkeley 
Lab) 

Energy  Research  & 
Development  Agency 


Energy  Research  & 
Development  Agency 


Energy  Research  & 
Development  Agency 


Energy  Research  & 
Development  Agency 

Energy  Research  & 
Development  Agency 


Energy  Research  & 
Development  Agency 

Energy  Research  & 
Development  Agency 

Energy  Research  & 
Development  Agency 


Energy  Research  & 
Development  Agency 

Energy  Research  & 
Development  Agency 

Energy,  Dept.  of 


YOl-CP-70510    Studies  on  Human  Mammary      1879 
Tumor  Virology 


YOl-CP-70503    In  Vitro  Interaction  of      1926 
Chemical  Carcinogens  with 
Primate  Cells 

YOl-CP-70504   -In  Vitro  Radiation-Activ-     1927 
ation  of  Endogenous  Sarcoma 
Virus  Genome 

YOl-CP-60219    Influence  of  Repeated  Low-     807 
Dose  Irradiation  on 
Mammary  Gland  Carcinogenesis 
in  Estrogenized  Rats 

YOl-CP-60500    NCI-ERDA  Viral  Carcino-      1982 
genesis  Program 

YOl-CP-30213    Synergistic  Interaction  of     808 
Hormones  and  Neutron 
Radiation  on  Mammary  Gland 
Carcinogenesis 

YOl-CP-50200    NCI-ERDA  Carcinogenesis       956 
Program  1^31 

YOl-CP-20203    Environmental  Mutagen        T165 
Information  Center 

YOl-CP-60206    Collection,  Separation  &       96 
Elucidation  of  the  Compounds 
of  Cigarette  Smoke  and 
Smoke  Condensate 

YOl-CP-40206    Cigarette  Smoke  Bioassay       98 
Development 

YOl-CP-50202    Repair  Mechanisms  in         908 
Carcinogenesis 

YOl-CP-70227    In  Vitro  Transformation  of    1129 
Tumor  Sensitive  Epidermal 
Cells:  A  Bioassay  and  a 
Model  for  the  Study  of  the 
Mechanisms  of  Action  of 
Tumor  Initiators  and  Pro- 
moters 


Contractor 


Energy,  Dept.  of 


Energy,  Dept.  of 


Contract  No, 


YOl-CP-70222 


YOl-CP-70226 


Enviro  Control  Inc.     NOl-CP-55666 


Enviro  Control  Inc.     SHP-75-120 


Enviro  Control  Inc.     NOl-CP-61021 


Enviro  Control  Inc.     NOl-CP-65759 


Enviro  Control  Inc. 


NOl-CP-75964 


Experimental  Pathology  NOl-CP-65731 
Labs. 

Experimental  Pathology  NOl-CP-65763 
Labs. 


FDA-NCI  Interagency 
Agreement 


Fein-Marquardt 
Assoc. ,  Inc. 

Flow  Laboratories, 
Inc. 


Flow  Laboratories, 
Inc. 


YOl-CP-70221 

NOl-CP-75969 
NOl-CP-53566 

NOl-CP-61000 


Title  Page 

Malignant  Cell  Transfer-      1130 
mation  and  Mutagenesis 
Induced  by  Carcinogenic 
Chemicals 

Support  of  a  Committee  on     1133 
Chemical  Carcinogen 
Environmental  Mutagens 

Smoking  and  Health  Prime       94 
Contract 

An  International  Epidemic-      95 
logic  Study  of  the  Relation- 
ship Between  Lung  Cancer 
and  Cigarette  Smoking 

Monitoring  of  Biohazard       2023 
Containment  Facilities 

Development,  Management  and     169 
Support  SErvices  to  the 
Diet,  Nutrition  and  Cancer 
Program 

Data  and  Information  Resources  1168 

Animal  Pathology  Support      1214 


Resource  for  Microscopic 
and  Autoradiographic 
Technology 


809 


Development  and  Implementation  1169 
of  a  Carcinogenesis  Bioassay 
Mgt.  System 

Data  and  Information  Resources  1169 


Animal  Holding  Facility  to 
Support  Intramural  Research 
on  RNA  Tumor  Viruses 

Repository  for  Storage  & 
Distribution  of  Sera,  Reagents 
&  Tissue  Specimen 


2024 


2025 


IT 


Contractor 


Contract  No, 


Title 


Page 


Franklin  Inst.  Res, 
Labs 


Franklin  Inst.  Res. 
Labs. 

Franklin  Inst.  Res. 
Labs. 

Fred  Hutchinson 
Cancer  Research  Center 


Fred  Hutchinson 
Cancer  Research  Center 

Fred  Hutchinson 
Cancer  Research  Center 


Fundacion  Para 

La  Educacion  Superior 


NOl-CP-65812 


Information  Support: 
Retinoid  Program/Human 
Tissue  Study  Program 


965 


Geomet,  Inc. 


Geomet,  Inc, 


Georgetown  University 


Georgia,  Medical 
College  of 


Gotenburg,  Univ.  of 


NOl-CP-75960    Data  and  Information  Resources  1170 


NOl-CP-75885    Carcinogenesis  Abstracts 


NOl-CP-53570 

NOl-CP-61009 
NOl-CP-61059 

NOl-CP-33286 

NOl-CP-53522 

NOl-CP-53522 

NOl-CP-65838 
NOl-CP-43282 

NOl-CP-81020 


Hahnemann  Med.  Coll.    NOl-CP-81007 
Georgia,  Med.  Coll.  of  NOl-CP-55656 


Demonstration  of  Tumor- 
Specific  Transplantation 
Antigens  in  Animal  and 
Human  Tumors  with  Micro- 
Cytotoxicity  Assay 

An  Immunologic  Analysis 
of  Mouse  Leukemia  Viruses 

Surveillance,  Epidemiology 
and  End  Results  (SEER) 
Program 

Epidemiology-Pathology 
Studies  of  Cancer  in 
Colombia 

Surveillance,  Epidemiology 
and  End  Results  Reporting 
(SEER)  Reporting 

SEER  and  Third  National 
Cancer  Survey  Data 
Processing  Support 

Anorexia  in  Adult  and 
Pediatric  Cancer  Patients 

Epidemiologic  Studies  of 
Incidence  of  Colon  Cancer 
Among  Blacks  and  Whites 


1171 
1907 

1983 

349 

354 

356 

349 
169 

811 


12 


Studies  on  the  Biomolecular   1948 
Relationship  of  Herpesviruses 
(EBV)  and  Cancer 

Studies  on  Mammary  Tumor     iggg 
Viruses 

Study  of  the  Potential  for    809 
Metabolic  Activiation  in 
Animal  Pancreas 


Contractor 

Harlan  Industries, 
Inc. 

Harlan  Industries, 
Inc. 

Harvard  College 


Harvard  University 

Harvard  University 
Harvard  University 

Hawaii,  Univ.  of 

Hawaii,  Univ.  of 
Hawaii,  Univ. 

Hazelton  Labs.  Inc. 

Hazelton  Labs.  Inc. 
Hazelton  Labs.  Inc. 


Contract  No.  Title 

NOl-CP-55647    Development  of  Colonies 
of  Aged  Rats 

NOl-CP-65737    Establishment  of  a 

Rodent  Production  Colony 

NOl-CP-81005  Biomolecular  Relationship 
of  Herpesviruses  (Herpes- 
-virus  saimiri)  and  Cancer 

NOT-CP-43299    Investigation  of  Cellular 
Exogenous  and  Endogenous 
RNA  Viral  Factors  in 
Replication  and  Trans- 
formation by  Poloyma  Virus 

NOl-CP-33390    Oncogenic  Herpes  Viruses 
in  Primates 

NOl-CP-33273    Factors  Influencing 

Experimental  Respiratory 
Carcinogenesis  by  Alpha 
Radiation  and  Chemical 
Carcinogens 

NOl-CP-71006    Occupational  Cancer  Risk 
in  Hawaii 

NOl-CP-75933    Synthesis  of  New  Retinoids... 

NOl-CP-75915    Cycasin  and  Macrozamin  as 
Potential  Environmental 
Carcinogens 

SHP-75-112     Inhalation  Bioassay  of 
Cigarette  Smoke  in  Dogs: 
Effects  of  Nicotine,  Carbon 
Monoxide  and  Nitrogen 
Oxides  on  Atherogenesis 

SHP-75-n7     Respiratory  Impairment  in 
Beagles  Exposed  to 
Cigarette  Smoke 

NOl-CP-61024    Support  Services  to  Main- 
tain Studies  on  the  Role 
of  Viruses  in  Experimental 
Oncogenesis  and  Human  Cancer 


Page 
965 

1215 


1950 

1949 
811 

493 

813 
909 

99 

100 
2052 
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Contractor 


Contract  No, 


Title 


Health  Insurance  Plan 
of  Greater  New  York 


Health  Research  Inc./ 
Roswell  Park  Memorial 
Institute 


NOl-CP-43278    Evaluation  of  Periodic 
Breast  Cancer  Screening 
by  Mammography 

NOl-CP-55629    Aryl  Hydrocarbon  Hydro- 
xylase in  Human  Lympho- 
cytes, and  the  Relationship 
to  Chemical  Carcinogenesis 


Health  Research,  Inc.   NOl-CP-43392 


Health  Research,  Inc.   NOl-CP-65867 


Health  Research,  Inc. 


Hebrew  University 


Hebrew  University 


Hektoen  Institute 
for  Medical  Research 


Hospital  for  Sick 
Children 

Houston,  Univ.  of 

Howard  University 


Huntingdon  Research 
Center 


IIT  Research  Institute 
IIT  Research  Institute 
IIT  Research  Institute 


Supply  of  Blood  and  Tissue 
Specimens  from  Patients 
with  Malignancies 

Optimal  Nutritional  Support 
as  an  Adjunct  to  Cancer 
Therapy  in  the  Adult 
(Segment  2) 


NOl-CP-71062    Biochemical  Mapping  of  the 
Integration  Site  of  SV40 

NOl-CP-33342    A  Multidiscipl inary  Study 
of  Hodgkin's  Disease  in 
Israel 

NOl-CP-43307    Mammalian  Cell  Transport 
Systems 

NOl-CP-43344    Supply  of  Fresh  Human 

Materials  Obtained  from 
Patients  with  Neoplastic 
Diseases 

NOl-CP-61040    Normal  and  Leukemia  Human 
Tissue  Collection 

NOl-CP-75935    Synthesis  of  New  Retinoids... 

NOl-CP-33266    Chemical  and  Biological 

Investigation  of  Potential 
Carcinogens  from  Plants 

NOl-CP-33223    Development  of  Oncogenic 
Virus  Diagnostic  Reagents 
and  Services 

NOl-CP-65745    Preparation  of  Carcinogens 

NOl-CP-55646    Chemical  Repository 

NOl-CP-23292    Studies  of  Modulating  Factors 
in  Epithelial  Carcinogenesis 
14 


910 

2026 
170 

1951 
1908 


2028 

813 
1185 

2028 


Contractor 


Contract  No. 


IIT  Research  Inst.  NOl-CP-75953 


IIT  Research  Inst.  NOl-CP-75939 


Illinois,  Univ.   of  NOl-CP-43318 


Illinois,  Univ.   of  NOl-CP-23303 


Illinois,  Univ.   of  NOl-CP-65843 


Illinois,   Univ.   of  NOl-CP-71061 


Illinois,  Univ.   of  NOl-CP-75899 


Illinois   Inst,   of  NOl-CP-75962 

Technology  Res.    Inst. 

Indiana  University  NOl-CP-55654 


Information  Management     NOl-CP-71010 
Services,   Inc. 

Information  Planning         NOl-CP-75896 
Associates,   Inc. 


Inst,   of  Med.    Res.  NOl-CP-81003 


Institute  di   Ricerche       NOl-CP-85604 
Farmacologiche 


Title  Page 

Studies  of  Colon  Carcino-      815 
genesis  in  Organ  Culture 
of  Intestinal  Mucosa 

Long-Term  Studies  of  816 

Prevention  of  Epithelial      1216 
Cancer  by  Retinoids 

Studies  on  the  Molecular      1915 
'Mechanism  of  Carcinogenesis 
by  Oncogenic  Viruses 

Temperature  Sensitive        1133 
Mutants  in  In  Vitro 
Carcinogenesis 

Maintenance  and  Scheduled      820 
Sacrifice  of  Guinea  Pigs 

Integration  Sites  of         1952 
Papovavirus  Genomes  in 
Transformed  Cells 

Effect  of  Dietary  Protein      182 

Type  and  Level  on 

Carcinogenesis 

Data  and  Information  Resources  1172 


Chemical  and  Structural        821 
Requirements  for  Pancreas 
Uptake  and  Excretion  by 
Rats  and  Guinea  Pigs 

Computer  Services  360 


Management  and  Technical       969 
Support  Services  to  the 
Carcinogenesis  Research 
Program 

Study  of  Common  Antigens  in    1881 
MuMTV,  Human  Milk,  and 
Breast  Tumors 

Evaluation  of  Pharmacologic     171 
Agents  for  the  Treatment  of 
Anorexia  in  the  Cancer  Patient 
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Contractor 

Institute  of  Cancer 
Research 


Contract  No. 


NGl-CP-33367 


International  Agency    NOl-CP-71048 
for  Research  on  Cancer 


International  Agency    N01-CP-43296 
for  Research  on  Cancer 


International  Agency    NOl-CP-55630 
for  Research  on  Cancer 


International  Agency    NOl-CP-45608 
for  Research  on  Cancer 


International  Agency    SHP-76-130 
for  Research  on  Cancer 


Inveresk  Research 
International 


NOl-CP-75858 


Iowa,  University  of    NOl-CP-43200 


Israel  Center  for      NOl-CP-33351 
Registration  of  Cancer 
and  Allied  Diseases 

Jackson  Laboratory     NOl-CP-33255 


Title 

Nature  of  the  Polycyclic 
Hydrocarbon-Nucleic  Acid 
Compound  in  Hydrocarbon 
Carcinogenesis 

Etiology  of  Esophageal 
Cancer  in  the  Caspian 
Littoral  of  Iran 

Seroepidemiologic  and 
Laboratory  Studies  on 
Nasopharyngeal  Carcinoma 
and  Burkitt's  Lymphoma 

Evaluation  of  the  Signif- 
icance of  Experimental 
Chemical  Carcinogenesis 
Data  to  Man 

Proaram  on  the  Evaluation 
of  Carcinogenic  Risk  of 
Chemicals  to  Man 

Case  Control  Study  of 
Lung  Cancer  in  Cuban 
Women 

Validation  and  Utilization 
of  Microbial  Mutagenesis 
Systems  as  Precursors  for 
Chemical  Carcinogenesis 

Surveillance,  Epidemio- 
logy and  End  Results  (SEER) 
Program 

Continued  Cancer  Registration 
and  Selected  Studies 


Natural  Occurrence  of  RNA 
Tumor  Viruses  (Genomes  and 
Host-Gene  Control  of  Their 
Expression) 


Page 
913  P 


230 


1909 


1134 


1172 


101 


1138 


349 


361 


1984 


Japanese  Fdn  for  Cancer  NOl-CP-71032 
Research 


Supply  of  Japanese  and  Asiatic  2029 
Rodent  and  Primate  Materials 


16 


Contractor 

Jewish  Hospital  & 
Medical  Center  of 
Brooklyn 

Johns  Hopkins  Univ. 


Johns  Hopkins  Univ. 
Johns  Hopkins  Univ. 

Johns  Hopkins  Univ. 

Johns  Hopkins  Univ. 
Johns  Hopkins  Univ. 

Johns  Hopkins  Univ. 
Johns  Hopkins  Univ. 
Johns  Hopkins  Univ. 

Johns  Hopkins  Univ. 


Kaiser  Foundation 
Research  Institute 

Karolinska  Institute 


Contract  No.  Title  Page 

NOl-CP-43251    Supply  of  Human  Specimen     2030 
Material  from  Patients 
with  Malignancies 

NOl-CP-33345    Herpesvirus  Antigens        1953 
and  Virions  in  Neoplastic 
Carcinoma 

NOl-CP-33245   -  Pediatric  Tumor  Resource     2031 

NOl-CP-55713    The  Significance  to  914 

Mutagenesis  in  Carcino- 
genesis 

NOl-CP-45610    Studies  of  Mammalian         917 
Cell  Transport  System 

NOl-CP-65768    Animal  Pathology  Support     1217 

NOl-CP-61023    Epidemiologic  Studies  of      484 
Drug  Induced  Cancer 

NOl-CP-71022    Biomolecular  Relationship    1955 
of  Herpesvirus  and  Cancer: 
Herpes  Simplex  Virus. 

NOl-CP-71027    Studies  on  the  Molecular     1986 
Basis  of  Viral  Carcino- 
genesis 

NOl-CP-43330    Studies  on  Cellular  Immunity  1954 
to  Herpes  Simplex  Virus- 
Associated  Antigens  in  Cancer 
Patients  and  Controls 

NOl-CP-75929    Use  of  Physicochemical  Para-  1186 
meters  in  Obtaining  Structure 
Activity  Relationships  with 
Potentially  Cancer  Related 
Endpoints 

NOl-CP-61057    Change  in  Breast  Cancer  Risk   485 
Among  Estrogen  Users 


NOl-CP-33316    Studies  on  the  Significance 
of  Herpes-Type  Virus  and  RNA 
Viruses  in  the  Etiology  of 
Some  Human  Cancers 


1955 
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Contractor 


Contract  No, 


Title 


Page 


Kentucky,  Univ.  of 


Kuakini  Hospital 


Leo  Goodwin  Inst, 
for  Cancer  Research 

Life  Sciences,  Inc. 


Life  Sciences,  Inc. 


Life  Sciences,  Inc. 


Litton  Bionetics,  Inc. 


NOl-CP-75954 
NOl-CP-61060 
NOl-CP-65804 
N01-CP-61005 

NOl-CP-33205 

NOl-CP-33291 
NOl-CP-75380 


Litton  Bionetics,  Inc.  NOl-CP-43249 


Litton  Bionetics,   Inc.     N01-CP-61029 


Litton  Bionetics,  Inc. 


Litton  Bionetics,  Inc. 


Litton  Bionetics,  Inc. 


Litton  Bionetics,  Inc, 


NOl-CP-43274 
NOl-CP-43333 
N01-CP-61016 
NOl-CP-61006 


Litton  Bionetics,  Inc.  NOl-CP-61039 


Studies  of  Carcinogenesis  822 
in  Human  Tissues 

Study  of  Cancer  Among  346 
Japanese  Migrants 

Production  of  an  Inbred  1140 
Syrian  Hamster  Colony 

Production  of  Germfree      2033 
&  Reagent  Grade  Specific 
Pathogen-Free  Animal 

Studies  on  Marek's  Disease    1957 

as  a  Model  for  Herpes 

Virus  Associated  Oncogenesis 

Production  of  Avial  2032 
Myeloblastosis  Virus 

Operation  &  Maintenance  973 
of  the  FCRC  at  Frederick,  1188 
Md.  2058 

Support  Services  for  the     2053 
Application  of  Animal 
Virus  Model  Systems  to 
Human  Neoplasia 

Studies  on  Molecular  Events   1987 
Leading  to  Transformation  by 
RNA  Oncogenic  Viruses 

Studies  of  Carcinogenesis  in  824 
Human  Tissues 

Immunological  Assays  for  DNA  1911 
and  RNA  Viruses 

Immunologic  Assessment  of  486 
High-Risk  Cancer  Families 

Operation  of  a  Facility  to    2034 
Provide  and  Maintain  Sub- 
human Primates  for  Cancer 
Research 

Holding  Facility  for  Small  2035 
Laboratory  Animals 


18 


Contractor 


Contract  No. 


Litton  Bionetics,  Inc.  NOl-CP-65853 


Litton  Bionetics,  Inc.  NOl-CP-65856 


Litton  Bionetics,  Inc.  NOl-CP-65847 


Louisiana  State  Univ.   NOl-CP-53521 
Medical  Center 


Maryland,  Univ.  of     NOl-CP-65752 


Maryland,  Univ.  of     NOl-CP-43237 


Maryland,  Univ.  of     NOl-CP-75947 


Maryland,  Univ.  of     NOl-CP-75909 


Title  Page 

Development  and  Validation   1142 
of  an  In  Vitro  Mammalian 
Cell  Mutagenesis  Systen 
for  Carcinogen  Screening 

Validation  and  Utiliz-      1141 
ation  of  Microbial  Muta- 
genesis Systems  as  a 
Prescreen  for  Chemical 
Carcinogens 

Resource  for  Microscopic      824 
and  Autoradiographic 
Technology 

Studies  of  Epidemiology       364 
and  Geographic  Pathology 
of  Cancer 

The  Biology  of  Neoplastic    1218 
Liver  Lesions  in  Mice 

Studies  on  Carcinogenesis     828 
in  Human  Tissues:  Bronch- 
ial Epithelium,  Pancreas,. 
Breast  and  Colon 

Isolation,  Identification  and  825 
Culture  of  Epithelial  Cell 
Types  from  the  Pancreas  of 
Experimental  Animals 

Studies  of  Carcinogenesis  in   826 
Human  Tissues 


Mason  Research 
Institute 


NOl-CP-61052 


Massachusetts  General   NOl-CP-43222 
Hospital 


Studies  on  Mammary  Tumors     ^882 
in  Rhesus  Monkeys  Infected 
with  Mason-Pfizer  Monkey 
Virus 

Activation  of  Oncogenic      ^912 

Viruses  and  Induction  of 

Cancer  by  Immunologic 

and  Non-Immunologic 

Methods 


Massachusetts  General       NOl-CP-71007 
Hospital 


Sequencing  of  the  3' 
of  RSV35S  RNA 


End 


1988 


19 


Contractor 


Contract  No, 


Title 


Page 


Massachusetts  Inst, 
of  Technology 

Massachusetts  Inst, 
of  Technology 


Massachusetts  Inst, 
of  Technology 


Massachusetts  Inst, 
of  Technology 


Massachusetts  Inst, 
of  Technology 


Mayo  Foundation 


Mayo  Foundation 


Medical  College  of 
Virginia 


Medizinische 
Hochschule 


Meloy  Labs. 


NOl-CP-33315         Environmental   Occurrence  921 

of  N-Nitroso  Compounds 

NOl-CP-43265    Toxicity  and  Carcino-        ^^^ 
genicity  Associated  with 
Fungal  Growth  on  Food- 
stuffs 

NOl-CP-33238    Interactions  Between  Diet     920 
'and  Chemical  Carcino- 
genesis: A  Bioassay  System 

NOl-CP-53562    Studies  of  Leukemia  Virus    1989 
DNA  Polymerase  and 
Terminal  Deoxynucleotidyl 
Transferase 

NOl-CP-65865    Role  of  Pre-Formed  Dietary    172 
Purines  and  Pyrimi dines  in 
the  Genesis  of  Cancer  of 
the  GI  Tract 

N01-CP-55660    Reflux  as  a  Mechanism  for     830 
Induction  of  Adenocarcinoma 
of  the  Pancreas 

NOl-CP-71031    Human  Specimen  Acquisition   2036 
for  Cancer  Research 

NOl-CP-75881    Studies  of  Differential       173 
Nutritional  Requirements 
for  Host  and  Tumor  as  the 
Basis  for  Dietary  Treatment 
of  Cancer 

NOl-CP-75972    The  Development  of  the       833 
European  Hamster  as  an 
Animal  Model  for  Pancreatic 
Carcinogenesis 

N01-CP-72360    Oncogenic  Potential  of       1958 
Herpesviruses  in  Primates 


Meloy  Labs, 


NOl-CP-43263    Mouse  Mammary  Tumor  Virus 
Production  Facility 


2037 


20 


Contractor 


Meloy  Labs, 


Meloy  Labs. 


Meloy  Labs. 


Meloy  Labs, 


Memorial  Hospital 
for  Cancer  &  Allied 
Diseases 


Memorial  Hospital 
for  Cancer  &  Allied 
Diseases 

Memorial  Hospital 
for  Cancer  &  All ied 
Diseases 


Merck  &  Co. ,  Inc. 


Miami,  Univ.  of 


Miami,  Univ.  of 


Contract  No.  Title 

NOl-CP-43207    Support  Services  for 
Studies  on  Spontaneous 
and  Virus-Induced  Neo- 
plastic Transformation 

NOl-CP-43223    Support  Services  for 
Molecular  Studies  of 
Human  and  Animal  Cancer 
with  Emphasis  on  Mammary 
-Carcinoma 

NOl-CP-43236    Support  Services  for 
Immunological  and  Bio- 
chemical Studies  of 
Mammalian  Viral  Oncology 

NOl-CP-55613   Transplacental  Carcino- 
genesis in  the  Old  World 
Monkey  -  Erythrocebuspatas 

NOl-CP-43366    Analysis  of  Regulatory 

Control  of  Cell  Prolifer- 
ation in  Normal  Premalig- 
nant  and  Malignant  Colonic 
Tissue  in  Familial  Poly- 
posis 

NOl-CP-61038    Acquisition  of  Human  Speci- 
mens for  Use  in  Cancer 
Research 

NOl-CP-65829    Optimal  Nutritional  Support 
as  an  Adjunct  to  Cancer 
Therapy  in  the  Pediatric 
Patient 

N01-CP-12059    Research  on  Oncogenic  and 
Potentially  Oncogenic 
Viruses,  Virus  Production 
and  Vaccine  Development 

NOl-CP-53532    Immunologic  Studies  on 
Animal  Breast  Carcinoma 

N01-CP-81000    A  Case-Control  Study  of 
Etiologic  Factors  for 
Lung  Cancer  in  Northeast 
Florida 


Page 
2054 


2055 


2055 


834 


835 


2038 
174 

1913 

1883 
495 


21 


Contractor 


Michigan  Cancer  Fdn. 


Michigan  Cancer  Fdn. 


Michigan  Cancer  Fdn. 


Microbiological 
Associates,  Inc. 

Microbiological 
Associates,  Inc. 


Microbiological 
Associates,  Inc. 

Microbiological 
Associates,  Inc. 


Microbiological 
Associates,  Inc. 

Microbiological 
Associates,  Inc. 


Microbiological 
Associates,  Inc. 


Microbiological 
Associates,  Inc. 


Contract  No.  Title 

NOl-CP-61028    Surveillance,  Epidemiology 
and  End  Results  (SEER)  Prog, 

NOl-CP-33347  Studies  of  High-Risk  Breast 
Cancer  Families 

NOl-CP-81001    Effects  of  Environmental 
Factors  on  Expression  of 
Endogenous  MuMTV  in  Low 
Mammary  Strains  of  Mice 

NOl-CP-33248  Immunoprevention  of  Sponta- 
neously Occurring  Neoplasms 

NOl-CP-33288    Development  of  Laboratory 

Animal  Virus  Diagnostic  Rea- 
gents &  Operation  of  a  Service 
Laboratory 

NOl-CP-43240   Viral-Chemical  Carcino- 
genesis Studies 

N01-CP-02199  Laboratory  Service  for  Sup- 
port in  Carcinogenesis  Bio- 
assay  &  Related  Activities 

NOl-CP-43254    Support  Services  for  Studies 
of  Type  C  RNA  Tumor  Viruses 

NOl-CP-53519    Isolation  and  Characteriza- 
tion of  Type  C  RNA  Tumor 
Viruses  &  Diagnostic  Testing 
and  Service  Functions 

N01-CP-55670    Development  of  Detailed 

and  Protocols  for  Carcino- 
genesis Screening  Using 
Cell  Culture  Assays 

N01-CP-61043    In  Vitro  Malignant  Trans- 
formation of  Human  and  Sub- 
human Primate  Cells  by  Inter- 
feron Between  Viruses  and 
Chemicals 


Page 
349 

1885 

1886 


1915 


2039 


1928 


838 
1219 


2056 


1930 


1143 


1931 


Microbiological 
Associates,  Inc. 


NOl-CP-61045    Development  of  Mamalian  Cell   ^931 
Lines  Known  to  Contain  Endog- 
enous Oncogenic  Virus  Sequences 


22 


Contractor 

Middlesex  Hospital 
Medical  School 

Middlesex  Hospital 
Medical  School 


Contract  No. 
NOl-CP-75955 

NOl-CP-75938 


Midwest  Research  Inst.  NOl-CP-65739 

Midwest  Research  Inst.  NOl-CP-23270 

Midwest  Research  Inst.  NOl-CP-33387 

Midwest  Research  Inst.  NOl-CP-65787 

Midwest  Research  Inst.  NOl-CP-75911 


Minnesota,  Univ.  of  NOl-CP-55702 

Minnesota,  Univ.  of  NOl-CP-33325 

Minnesota,  Univ.  of  NOl-CP-43384 

Minnesota,  Univ.  of  NOl-CP-33364 

Minnesota,  Univ.  of  NOl-CP-61055 

Mississippi,  Univ.  of  NOl-CP-43347 

Missouri,  Univ.  of  NOl-CP-75946 


Title  Page 

Studies  of  Carcinogenesis  839 
in  Human  Tissues 

Long-term  Studies  of  Pre-  840 
vention  of  Epithelial  Cancer  1219 
by  Retinoids 

Preparation  of  Carcinogens    970 

Analytical  Chemistry  Resource  971 

Synthesis  of  Polycylic  Hydro-  972 
carbon  Derivatives 

Application  of  Behavior  Modi-  175 
fication  Techniques  in  Treat- 
ment of  Anorexia  in  Ca  Patient 


842 


842 


Synthesis  of  Radioactive  Reti- 
noids for  Metabolic  &  Pharma- 
cologic Studies  Relating  to 
Prevention  of  Lung  Cancer  and 
other  Epithelial  Cancers 

Rhythmometry  of  Japanese  and 
North  American  Female  Volun- 
teers of  Different  Age  Groups 


Incidence,  Prevalence  &  Mor-   355 
tality  from  Cancer  in  Selected 
Migrant  Population  (Norwegian) 

Immunodeficiency-Ca  Registry   496 

Studies  on  Polycyclic  Hydro-   844 
carbon  Metabolism  in  the 
Respiratory  Tract 

Transcriptional  Regulation  of  990 
Eukaryotic  Gene  Sequences 

Development  and  Application   922 
of  Methods  for  N-Nitroso 
Compounds  and  Their  Pre- 
cursors in  the  Environment 

Retroaldol  Type  Fragmentation  923 
of  e-hydroxynitrosamines  which 
May  be  Environmental  Carcinogens 
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Contractor 


Contract  No. 


Title 


Page 


Mitre  Corporation 


NOl-CP-65863 


Mt.  Sinai  School  of    NOl-CP-43225 
Medicine 


National  Academy  of    NOl-CP-53573 
Sciences 

National  Academy  of    NOl-CP-65805 
Sciences 

Naval  Medical  Research  YOl-CP-60502 
Unit 


Preparation  of  Carcinogenesis  1175 
Bioassay  Reports 

Stimulation  of  Immunity  to   1916 
Virus-Associated  &  Tumor- 
Associated  Antigens  in  Mouse  • 
Systems 

•Epidemiologic  Studies  in     488 
Etiology  of  Cancer  in  Veterans 

Histologic  Classification  of  1220 
Laboratory  Animal  Tumors 

Epidemiology  of  Hepatoma  in    500 
Relation  to  Environmental 
Factors  and  Other  Liver  Diseases 


Navy,  Dept  of 


YOl-CP-80500    Development  and  Characteriza-  2040 
tion  of  Cell  Substrates  for 
Utilization  in  Cancer  Research 
and  Allied  Studies 


Nebraska,  Univ.  of 


Nebraska,  Univ.  of 


NOl-CP-33278 


NOl-CP-33289 


Netherlands  Cancer  Inst  NOl-CP-33368 


New  England  Deaconess   NOl-CP-65870 
Hospt 


New  England  Medical  Ctr  NOl-CP-61046 


New  England  Nuclear    NOl-CP-75937 
Corp 


New  Hampshire,  Univ  of  NOl-CP-55675 


A  Resource  for  Carcinogenesis  987  . 
Bioassays  &  Related  Research  1189  m 

Chemical  Carcinogen-Induced   845 
Nodul igenesis  and  Tumorigenesis 
in  Whole  Mouse  Mammary  Gland 
Organ  Culture 

Immunologic  Studies  on  Breast  1887 
Cancer  and  Leukemia 

Optimal  Nutritional  Support    175 
as  an  Adjunct  to  Cancer  Therapy 
in  the  Adult  (Segment  4) 

Immunology  of  Murine  Leukemia  1991 
Virus  Infection 

Synthesis  or  Radioactive  Reti-  847 
noids  for  Metabolic  &  Pharma- 
cological Studies  Relating  to 
Prevention  of  Lung  Cancer  & 
other  Epithelial  Cancers 


Preparation  of  Various 
N-Nitroso  Compounds 


994 
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Contractor 


Contract  No. 


Title 


Page 


New  Jersey,  Dept  of   NOl-CP-61031 
Health 

New  Mexico,  Univ  of    NOl-CP-33344 


New  York  Medical 
College 

New  York  Medical 
College 


New  York  Medical 
College 


NOl-CP-33398 


NOl-CP-65855 


NOl-CP-75949 


New  York  University    NOl-CP-33260 


New  York  University   NOl-CP-33279 


North  Carolina,  Univ   NOl-CP-55707 


North  Carolina,  Univ   NOl-CP-75880 


North  Carolina,  Univ   NOl-CP-75956 


Northwestern  Univ     NOl-CP-65779 


Etiologic  Studies  of  Cancer   490 
in  New  Jersey 

Surveillance,  Epidemiology    349 
and  End  Results  (SEER)Program 

Immunologic  Measurement  as  a  1888 
Guide  to  Behavior  &  Viral 
'Etiology  of  Breast  Cancer 

Validation  and  Utilization  of  1147 
Microbial  Mutagenesis  Systems 
as  Prescreens  for  Chemical 
Carcinogens 

Studies  of  Metabolic  Capacity  849 
of  Intestinal  Mucosa 

Studies  in  Pulmonary         850 
Carcinogenesis 

Isolation,  Propagation  and    925 
Storage  of  Mutant  Vertebrate 
Cells  with  Specific  Biochemical 
Lesions 

Development  of  Detailed      1148 
Methods  and  Protocols  for 
Carcinogenesis  Screening 
Using  Cell  Culture  Assays 

Development  of  a  Guidebook    183 
for  Includion  of  Dietary  and 
Anthropometric  Parameters  in 
Cancer  Epidemiology  Studies 

Studies  of  Carcinogenesis  in   852 
Human  Tissues 

Anorexia  in  Adult  and  Pedia-   176 
trie  Cancer  Patients 


Northwestern  Univ. 


NOl-CP-75876    Histogenesis  of  Guinea  Pig     854 
Pancreatic  Adenocarcinoma 


Norwegian  Public 
Health  Service 


NOl-CP-43247    Incidence,  Prevalence  and 
Mortality  from  Cancer  in 
Selected  Migrant  Populations 
(Norwegian) 


366 
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Contractor 


Ohio  State  Univ. 


Ohio  State  Univ. 
Research  Foundation 


Ohio  State  Univ. 
Research  Foundation 

Ontario  Cancer 
Institute 


Organization  for 
Health  Research 


Pacific  Northwest 
Research  Fdn 

Pacific  Northwest 
Research  Foundation 


Pasadena  Foundation 
for  Medical  Research 


Pennsylvania  State 
University 


Pennsylvania  State 
University 


Pennsylvania  State 
University 


Contract  No. 
N01-CP-81021 

NOl-CP-43276 

NOl-CP-53571 
NOl-CP-43331 

N01-CP-33330 

NOl-CP-55719 
NOl-CP-85606 

NOl-CP-65850 

NOl-CP-61013 

NOl-CP-53516 
NOl-CP-75926 


Title  Page 

Studies  on  the  Epstein-Barr   1959 
Virus  and  Its  Association 
with  Nasopharyngeal  Carcinoma 

In  Vitro  Study  of  the  Nature  1150 
Between  Chemical  and  Viral 
Carcinogens 

Immunologic  Response  of  the   1918 
'Cat  to  Feline  Oncornavirus 

The  Isolation,  Propagation    926 
and  Storage  of  Mutant  Verte- 
brate Cells  with  Specific 
Lesions 

Synergistic  Interaction  of    855 
Hormones  and  Neutron 
Radiation  on  Mammary  Gland 
Carcinogenesis 

Metabolism  of  Carcinogenic    929 
Compounds 

Influence  of  Animal  Handling   177 
Techniques  Upon  Their  Physdio- 
logical  State 

Primary  Culture  of  Normal     857 
Human  Prostatic  Epithelial 
Cells 

In  Vitro  Malignant  Trans-    1932 
formation  of  Human  and 
Subhuman  Primate  Cells  by 
Interaction  Between  Viruses 
and  Chemicals 

Studies  on  the  Oncogenic     I960 
Potential  of  Defective 
Human  Viruses 

Use  of  Physicochemical  Para-  1189 
meters  in  Obtaining  Structure 
Activity  Relationships  with 
Potentially  Cancer  Related 
Endpoints 


# 
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t 


Contractor 


Contract  No. 


Pennsylvania,  Univ.    NOl-CP-65791 
of 

Pennsylvania,  Univ.    NOl-CP-65802 
of 


Pennsylvania,  Univ.     NOl-CP-75958 
of 


Pfizer,  Inc. 


Pfizer,  Inc. 


Pfizer,  Inc. 


NOl-CP-33234 


NOl-CP-55703 


NOl-CP-61054 


Princeton  University    SHP-75-108 


Puerto  Rico,  Common-  '   NOl-CP-43386 
wealth  of 


Radiobiological  Inst.   NOl-CP-43328 


Research  Corporation    NOl-CP-53511 
of  the  Univ.  of  Hawaii 


Research  Foundation    NOl-CP -65834 
the  State  Univ.  of 
New  York 


Title  Page 

Gustatory  (Taste)  Eval-      184 
uation  of  Cancer  Patients 

Optimal  Nutritional  183 

Support  as  an  Adjunct  to 
Cancer  Therapy  in  the 
Adult  (Segment  1 ) 

Data  and  Information        1176 
•Services 

Large  Scale  Tissue  Culture   2042 
Virus  Production  for 
Cancer  Research 

Development  of  Detailed      1139 
Methods  and  Protocols 
for  Carcinogenesis 
Screening  Using  Cell 
Culture  Assays 

Studies  of  Viral  Involve-    1890 
ment  in  Canine  Mammary 
Carcinoma 

A  Computer-Simulated         104 
Cigarette  Model  for  Use 
in  the  Development  of  Less 
Hazardous  Cigarettes 

Surveillance,  Epidemiology    349 
and  End  Results  Reporting 
(SEER)  Program 

The  Study  of  the  Release     1891 
of  RNA  Tunor  Viruses  and 
its  Genetic  Control 

Surveillance,  Epidemiology    349 
and  End  Results  Reporting 
(SEER)  Program 

Anorexia  in  Adult  and        178 
Pediatric  Cancer  Patients 
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Contract 


Contract  No. 


Title 


Page 


Research  Triangle 
Inst. 


Rochester,  Univ.  of 


Rochester,  Univ.  of 


Ruhl  Associates 


Rush-Presbyterian-St. 
Luke's  Medical  Center 

Rush-Presbyterian-St. 
Luke's  Medical  Center 

Salk  Institute 


Salk  Institute 


Scripps  Clinic  and 
Research  Foundation 

Scripps  Clinic  and 
Research  Foundation 

Sinai  Hospital  of 
Baltimore,  Inc. 


Sidney  Farber 
Cancer  Center 


Sidney  Farber 
Cancer  Center 


NOl-CP-75932 

NOl-CP-45611 
NOl-CP-65833 
NOl-CP-65789 

NOl-CP-33219 
NOl-CP-71014 
NOl-CP-75970 
NOl-CP-71008 
NOl-CP-71018 
NOl-CP-71018 
NOl-CP-85602 

NOl-CP-71028 

NOl-CP-71051 


Synthesis  of  New  Retinoids    858 
for  In  Vitro  Studies  of 
Prevention  of  Lung  Cancer 
and  Other  Epithelial 
Cancers 

Mammalian  Cell  Transport      930 
Systems 

'Gustatory  (Taste)  Evalua-     185 
tion  of  Cancer  Patients 

Identification  of  Past,      179 

Ongoing  and  Future  Dietary 

and  Nutritional  Surveys 

and  Cancer  Epidemiology 

Studies 

Studies  of  Tumor  Viruses     1919 
in  Small  Primates 

Marmoset  Colony  for  Cancer   2043 
Research 

Carcinogenesis  and  Control    995 
of  Chemical  Cell  Cycle 

Cellular  Differentiation     1992 
and  Viral  Oncogenesis 

Immunologic  Study  of  Type  C   1994 
RNA  Tumor  Virus 

Immunologic  Study  of  RNA 
Tumor  Type  C  Viruses 

Dietary  Patterns,  Nutritional  179 
Assessment  and  Cancer  Inci- 
dence of  American  Vegetarians 

Attempt  to  Isolate  Type      1996 
C  Virus  from  Cultured 
Human  Leukemia  Cells 

In  Vitro  Study  of  the  Inter-  1997 
Relationships  Between  BALB; 
virus-1  and  Myeloid  Cell 
Differentiation  in  NIH/Swiss 
Mice 
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Contract 


Contract  No. 


Title 


Page 


Sidney  Farber  Cancer 
Inst. 


NOl-CP-71057    Studies  on  the  Inte-        1998 
gration  Sites  of 
Oncogenic  Viruses 


Sloan-Kettering  Inst.   NOl-CP-71053 


Sloan-Kettering  Inst.   NOl-CP-71059 


Sloan-Kettering  Inst. 


Sloan-Kettering  Inst. 


Sloan-Kettering  Inst. 


Sloan-Kettering  Inst. 


Sloan-Kettering  Inst.   NOl-CP-71003 


Southern  California, 
Univ.  of 

Southern  California, 
Univ.  of 


Southern  California, 
Univ.  of 

Southern  Research 
Institute 

Southern  Research 
Institute 

Southern  Research 
Institute 

Southern  California, 
Univ.  of 


Interrelationships  Between    2000 
MuLV  Infection  and  Myeloid 
Cell  Differentiation 

.Structure  and  Distribution    2001 
of  Integrated  Sequences  of 
Feline  Oncornaviruses 


NOl-CP-75951    Studies  of  Metabolic  Capa-    859 
city  in  Intestinal  Mucosa 

N01-CP-75950    Studies  of  Metabolic  Capa-    860 
city  in  Intestinal  Mucosa 

N01-CP-61022    Studies  of  Human  Wart       1952 
Virus  in  Tissue  Culture 

N01-CP-61053    Studies  to  Determine  a       1892 
Viral  Involvement  in  Feline 
Mammary  Carcinoma 


Influence  of  Virus-Related    1999 
Genes  on  Susceptibility  to 
Cancer 


NOl-CP-53518    Conditional  Lethal  Mutants    2002 
of  RNA  Tumor  Viruses 

NOl-CP-61041    Influence  of  Interactions    1935 
Between  Environmental 
Factors 

NOl-CP-65831    Carcinogenesis  In  Vitro:     1151 
Initiation  and  Promotion 

NOl-CP-22064    Organ  Culture  Assay  of       863 
Vitamin  A  Analogs 

NOl-CP-65740    Preparation  of  Carcinogens     995 


NOl-CP-55721    Metabolism  of  Carcinogenic     932 
Compounds 

N01-CP-53500    A  Comprehensive  Field  and     1920 
Lab  Program  on  Etiology  and 
Epidemiology  of  Human  Cancer 


29 


Contractor 

Southern  Research 
Institute 


Contract  No. 
N01-CP-75914 


Southwest  Foundation    NOl-CP-33340 

for  Research  and 

Education 

Southwest  Foundation    NOl-CP-43214 

for  Research  and 

Education 

Southwest  Foundation    NOl-CP-33379 

for  Research  and 

Education 

Southwest  Foundation    SHP-74-102 

for  Research  and 

Education 

St.  Joseph's  Hospital   NOl-CP-33393 


St.  Jude  Children's 
Research  Hospital 


NOl-CP-71030 
St.  Louis  University    NOl-CP-43359 


St.  Louis  University    NOl-CP-61062 


St.  Louis  University    NOl-CP-61049 


SRI  International      NOl-CP-55701 


Title  Page 

Isolation,  Identification     861  w 
and  Culture  of  Epithelial 
Cell  Types  from  the  Colon 
of  Experimental  Animals 

Housing  &  Maintenance       2046 
of  a  Chimpanzee  Colony 


Study  of  Latent  Virus       2003 
Infection  &  Transmission 


Studies  of  Hormonal  Factors    866 

of  the  Human  and  Animal 

Postate 

Inhalation  Testing  of        105 
Cigarette  Smoke  in  Baboons 

Tissue  Procurement  from      2044 
Patients  with  Malignancies 

Human  Specimen  Acquisition    2045 
for  Cancer  Research 

Search  for  Viral -Specific    1961 
Genetic  Material  in  Human 
Cancers  and  Studies  on 
the  Mechanism  of  Oncogenesis 
by  RNA  &  DNA  Tumor  Viruses 

Influence  of  Interactions    1933 

Between  Environmental 

Factors 

Studies  on  the  Mechanism  of   1993 
Oncogenesis  by  RNA  Tumor 
Viruses 

Development  of  Detailed      1155 
Methods  and  Protocols  for 
Carcinogenic  Screening 
Using  Cell  Culture  Assays  - 
Task  IV  -  Hamster  Host 
Mediated  System 


30 


Contractor 


SRI  International 


SRI  International 


SRI  International 


SRI  International 


SRI  International 


Stanford  Research 
Institute 

Stanford  Research 
Institute 


Stanford  Research 
Institute 


Stanford  University 


Contract  No.  Title        •   Page 

NOl-CP-65857    Validation  and  Utilization    1156 
of  Microbial  Mutagenesis 
System  as  Prescreens  for 
Chemical  Carcinogens 

NOl-CP-65854   Development  and  Validation    1157 
of  an  In  Vitro  Mammalian 
Cell  Mutagenesis  System 
for  Carcinogenesis 
-Screening 

NOl-CP-75917    Detection  and  Identification  1158 
of  Mutagens  in  Human  Body 
Fluids 

NOl-CP-33285    A  Research  Program  to       1177 
Acquire  and  Analyze  Infor- 
mation on  Chemicals  That 
Have  Impact  on  Man  and  His 
Environment 

NOl-CP-75940    Use  of  Physicochemical  Para-  1190 
meters  in  Obtaining  Structure 
Activity  Relationships  with 
Potentially  Cancer  Related 
Endpoints 

NOl-CP-65741    Preparation  of  Carcinogens    997 


NOl-CP-75936    Synthesis  of  Radioactive      867 
Retinoids  for  Metabolic  & 
Pharmacological  Studies 
Relating  to  Prevention  of 
Lung  Cancer  &  Other  Epithe- 
lial Cancers 

NOl-CP-75931    Synthesis  or  Radioactive      868 
Retinoids  for  Metabolic  & 
Pharmacological  Studies 
Relating  to  Prevention  of 
Lung  Cancer  &  Other  Epithe- 
lial Cancers 

NQl-CP-43228    Virologic,  Biologic  and      2004 
Immunologic  Character- 
ization of  Hodgkin's  Disease 
and  Other  Human  Malignant 
Lymphomas 
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Contractor 


Contract  No. 


Title 


Page 


Stanford  University 


Stanford  University 


Stanford  University 


Stanford  University 
Medical  Center 


State  University  of 
New  York 


State  University  of 
New  York 


Stockholm,  Univ. 
of 


System  Sciences 

Tel -Aviv  University 

Temple  University 
Tennessee,  Univ.  of 


NOl-CP-61026    Development  of  a  Method      2046 
for  the  Large-Scale 
Production  of  DNA  Ligase 
and  DNA  Polymerase  I  from 
E.  Coli 

NOl-CP-65825    Optimal  Nutritional  Support    180 
as  an  Adjunct  to  Cancer 
.Therapy  in  the  Pediatric 
Patient 

NOl-CP-71052    In  Vitro  Study  of  the  Inter-  2005 
relationship  Between  RadLV 
Infection  and  Lymphocyte 
Differentiation  in  C57B1/KA 
Mice 

NOl-CP-75928    Use  of  Physicochemical  Para-  1191 
meters  in  Obtaining  Structure 
Activity  Relationships  with 
Potentially  Cancer  Related 
Endpoints 

NOl-CP-33361    Studies  of  Carcinogenesis  in   869 
Organ  Culture  of  Trachea  and 
Bronchi 

NOl-CP-65868    Optimal  Nutritional  Support    181 
as  an  Adjunct  to  Cancer 
Therapy  in  the  Adult 
(Segment  3) 

NOl-CP-33363    Studies  on  Polycyclic  Hydro-   872 
carbon  Metabolism  in  the 
Respiratory  Tract 

NOl-CP-75963    Data  and  Information        1178 
Resources 

NOl-CP-71011    Immunization  of  Mice  with     1893 
Purified  MuMTV  Polypeptides 

NOl-CP-43271    A  Study  of  UV  Carcinogenesis  1194 

NOl-CP-61020    Supply  of  Fresh  and  Frozen    2048 
Brain  Tissues  for  Cancer 
Research 
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Contractor 


Tennessee,  Univ.  of 


Texas,  Univ.  of 


Texas,  Univ.  of 


Texas,  Univ.  of 


Texas,  Univ.  of 


Texas,  Univ.  of 


Texas,  Univ.  of 


Texas,  Univ.  of 


Texas,  Univ.  of 


Texas,  Univ.  of 


Contract  No.  Title  Page 

N01-CP-65786    Studies  of  Differential       186 
Nutritional  Requirements 
by  Host  and  Tumor  as  the 
Basis  for  Dietary  Treat- 
ment of  Cancer 

NOl-CP-33362    Studies  on  Polycyclic        874 
Hydrocarbon  Metabolism  in 
the  Respiratory  Tract 

NOl-CP-61017    Biosynthesis  of  Oncorna      2006 
Proteins  in  Mouse  and 
Human  Cells 

NOl-CP-55604    Studies  of  Microsomal        933 
Enzyme  Systems  Metabol- 
izing Polycyclic  Hydro- 
carbons in  Experimental 
Animals  and  Humans 

NOl-CP-65794    Optimal  Nutritional  Support    187 
as  an  Adjunct  to  Cancer 
Therapy  in  the  Pediatric 
Patient 

NOl-CP-65866    Optimal  Nutritional  Support    188 
as  an  Adjunct  to  Cancer 
Therapy  in  Adult  (Segment  6) 

NOl-CP-65871    Optimal  Nutritional  Support    189 
as  an  Adjunct  to  Cancer 
Therapy  in  the  Adult 
(Segment  5) 

N01-CP-61Q42    In  Vitro  Transformation  of    1936 
Mammalian  Cells  Resulting 
from  the  Intracellular 
Interaction  of  a  Non-Onco- 
genic  Virus  and  Chemicals 

NOl-CP-71005    Epidemiology  of  Primary       498 
Liver  Cancer  in  Selected 
Counties  of  Texas 

NOl-CP-65846    The  Biology  of  Neoplastic    1221 
Liver  Lesions  in  Mice 
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Contractor 


Contract  No, 


Title 


Page 


Toronto,  Univ.  of 

Tracor  Jitco,  Inc. 
Tracer  Jitco,  Inc. 

Tulane  University 
Tulane  University 


University  Hospitals 
of  Cleveland 


University  Labs. , 
Inc. 

Utah,  University  of 


Utah,  University  of 


NOl-CP-75879 


Vanderbilt,  Univ.  of    NOl-CP-65730 


Vermont,  University 
of 


Veterans  Adminis, 
Hospital 


Veterans  Adminis, 
Hospital 


Biochemical  &  Morphologic 
Components  of  Hepatic 
Carcinogenesis 


875 


NOl- 

-CP- 

■43350 

Bioassay  Prime  Contract 

1195 

NOl- 

-CP- 

■7596T 

Data  and  Information 
Services 

1178 

NOl- 

-CP- 

•33396 

"Maintenance  of  a  Colony 
of  Nursery-Research  Sero- 
negative HVS-Free  Squirrel 
Monkeys 

2048 

NOl- 

-CP- 

-61058 

Epidemiologic  Studies  of 
Cancer  in  Louisiana 

492 

NOl- 

-CP- 

-61007 

Supply  of  Pediatric 
Specimen  Material 
Neoplastic  Diseases 

2049 

NOl 

-CP- 

-33222 

Production  of  Oncogenic 
Viruses  &  Antisera 

2050 

NOV 

-CP- 

-55709 

Quantitation  of  Physio- 

877 

logic  Reflux  in  Pancreatic 
Duct  of  Primates 

NOl-CP-43382    Surveillance,  Epidemiology    349 
and  End  Results  Reporting 
(SEER)  Program 


Non-Hi  stone  DNA  Binding       935 
Proteins  in  Chemical 
Carcinogenesis 


NOl-CP-33360    Studies  of  Carcinogenesis     879 
in  Organ  Culture  of 
Trachea  and  Bronchi 

YOl-CP-40205    Effects  of  High  and  Low       107 
Nicotine  Cigarettes  on 
Male  Beagle  Dogs 

YOl-CP-55625    Autoradiographic  Study       881 
of  the  Cellular  Response 
of  the  Respiratory  Tract 
in  Chemical  Carcinogenesis 
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Contractor 


Veterans  Adminis, 


Virginia  Polytechnic 
Institute 

Virginia  Polytechnic 
Institute 


Virginia,  Univ.  of 


W.  Alton  Jones 
Cell  Science  Center 


Weizmann  Institute 
Weizmann  Institute 

Wisconsin,  Univ.  of 

Wisconsin,  Univ.  of 

Wisconsin,  Univ.  of 

Wisconsin,  Univ.  of 
Wisconsin,  Univ.  of 


Contract  No. 
YOl-CP-60204 

MOl-CP-33334 
NOl-CP-55685 

NOl-CP-71056 

NOl-CP-65762 
NOl-CP-02217 
NOl-CP-33220 

NOl-CP-65734 

NOl-CP-65784 

NOl-CP-75909 

NOl-CP-85609 
NOl-CP-75905 


Ti  t1 e  Page 

Studies  on  Normal,  Pre-       882 
malignant  and  Malignant 
Respiratory  Epithelium 
of  Humans 

Comparative  Fecal  Flora      885 
Studies 

Relationship  of  Fecal        884 
'Neutral  Sterols  to  Large 
Bowel  Cancer  Risk 

Physical  and  Biochemical     2007 
Mapping  of  the  Integration 
Sites  of  Avian  Sarcoma 
Virus 

In  Vitro  Cultivation  of      887 
Normal ,  Prostatic  Epithe- 
lial Cells 

Study  of  the  Role  of         937 
Enzyme  Induction  in 
Chemical  Carcinogenesis 

Studies  of  Alterations       938 
Produced  by  Chemical 
Carcinogens  in  Viral  and 
Cellular  Gene  Expressions 

Induction  of  Aryl  Hydro-      940 
carbon  Hydroxylase  (AHH) 
in  Cultured  Human  Lympho- 
cytes 

Survey  of  Dietetic  Practices   190 
and  Procedures  Us-ed  in 
Feeding  Cancer  Patients 

Long-Term  Studies  of  Pre-     888 
vention  of  Epithelial  Cancer 
by  Retinoids 

DNA  Repair  Studies  in       1160 
Cultured  Hepatocytes 

Long  Term  Studies  of  Pre-    1223 
vention  of  Epithelial  Cancer 
by  Retinoids 
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Contractor         Contract  No.  Title 

Wistar  Institute       NOl-CP-55655    The  Significance  of         941 

Mutagenesis  in  Carcino- 
genesis 

Yale  University       NOl-CP-33235    Surveillance,  Epidemic-       349 

logy  and  End  Results 
Reporting  (SEER)  Program 

Yale  University       NOl-CP-55673    Selection  and  Propagation     942 

•of  Monosomic  and  Haploid 
Cell  Lines 

Yale  University       NOl-CP-71060    Studies  of  Integration       2009 

Sites  of  Sarc  Gene  of 
Moloney 
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SUMMARY  REPORT 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
NATIONAL  CANCER  INSTITUTE 

October  1,  1977  -  September  30,  1978 
Dr.  Gregory  T.  0' Conor,  Director 

I.   INTRODUCTION  AND  ORGANIZATION 

The  Division  of  Cancer  Cause  and  Prevention  is  responsible  for  research  on 
the  biological,  chemical,  and  physical  causes  of  cancer  and  for  the 
development  of  measures  to  prevent  the  disease.  The  Division  conducts 
basic  research  on  viral  carcinogenesis,  chemical  and  physical  carcinogenesis, 
and  cancer  epidemiology  within  intramural  laboratories  and  supports  extra- 
mural research  in  these  areas  through  grants  and  contracts. 

Prevention  of  cancer  is  to  a  great  extent  dependent  on  an  understanding  of 
its  causes.  For  this  reason,  research  into  the  etiology  of  cancer  is  given 
special  attention.  In  the  area  of  viral  carcinogenesis  this  research  has 
several  objectives:  to  study  the  means  by  which  viruses  known  to  cause 
cancer  in  animals  transform  normal  into  malignant  cells;  to  determine  the 
precise  role  in  malignancy  of  the  genes  and  gene  products  of  these  viruses; 
to  analyze  the  mechanisms  that  regulate  the  expression  of  the  genes  of 
oncogenic  viruses;  and  to  determine  whether  or  not  viruses  or  viral  genetic 
information  are  involved  in  the  causation  of  human  cancer. 

Research  in  chemical  and  physical  carcinogenesis  also  seeks  to  elucidate  the 
mechanisms  by  which  certain  chemical  and  physical  agents  cause  malignancy 
and  to  develop  means  by  which  these  effects  may  be  inhibited.  In  addition, 
an  important,  practical  aspect  of  chemical  carcinogenesis  is  the  assessment 
of  the  carcinogenic  activity  of  chemicals  in  the  environment.  Since  tens 
of  thousands  of  different  chemicals  are  being  used  in  significant  quantity 
in  the  United  States  and  over  a  thousand  new  compounds  are  introduced  each 
year,  the  need  to  assess  them  for  carcinogenic  potential  is  an  urgent  one. 
Therefore,  in  addition  to  its  ongoing  carcinogenesis  testing,  the  Division 
vigorously  pursues  research  to  develop  faster,  more  accurate,  and  less 
expensive  tests  for  carcinogens. 

Epidemiology  is  an  essential  part  of  the  overall  research  effort  on  the 
cause  and  prevention  of  cancer.  Studies  in  this  area  reveal  relationships 
between  the  incidence  of  various  forms  of  human  cancer  and  a  variety  of 
environmental  and  intrinsic  factors.  This  information  in  turn  plays  an 
important  role  in  the  formulation  of  research  designed  to  explain  these 
relationships  and  to  find  ways  in  which  some  of  the  factors  contributing 
to  malignancy  might  be  avoided. 
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The  Division  supports  and  coordinates  the  aforementioned  efforts  through 
specific  programs.  These  include  the  Viral  Oncology  Program,  the         ' 
Carcinogenesis  Research  Program,  the  Carcinogenesis  Testing  Program,  the 
Field  Studies  and  Statistics  Program,  and  two  special  emphasis  programs: 
the  Diet,  Nutrition  and  Cancer  Program  and  the  Smoking  and  Health  Program. 
Detailed  accounts  of  these  programs  are  provided  later  in  this  report. 

During  Fiscal  Year  1978  the  new  Director  of  the  National  Cancer  Institute, 
Dr.  Arthur  Upton,  announced  plans  for  a  major  reorganization  of  the 
Institute.  Three  major  changes  are  intended,  encompassing  the  following: 

•  grant  portfolios,  and  responsibility  for  their  program  management,  will 
be  transferred  from  the  Division  of  Cancer  Research  Resources  and 
Centers  (DCRRC)  to  other  NCI  divisions  that  manage  similar  or  related 
programs;  in  most  cases,  relationships  of  grantees  will  continue  with 
the  same  members  of  the  NCI  as  at  present; 

•  responsibility  for  all  peer  review  activities,  for  both  grants  and 
contracts,  will  be  transferred  from  other  divisions  to  the  DCRRC; 

•  DCRRC,  which  will  continue  to  handle  the  administrative  management  of 
grants,  will  bear  total  responsibility  for  establishing  policies  under 
which  NCI  grants  and  contracts  are  to  be  used. 

These  improvements  are  designed  to: 

•  bring  about  more  effective  integration  of  scientific  and  training 
activities  of  the  NCI ; 

•  bring  the  organization  of  NCI  more  nearly  into  conformity  with  the 
organizational  patterns  of  the  other  major  NIH  institutes; 

•  bring  NCI  into  closer  compliance  with  DHEW  requirements  for  separation 
of  program  management  from  grant  and  contract  administration,  and  from 
the  peer  review  of  grants  and  contracts;  and 

•  give  grant  applications  in  all  program  areas  an  increased  opportunity 
to  compete  on  merit  in  the  total  dollar  pool. 

Reorganization  of  the  NCI  has  been  paralleled  by  administrative  and  organi- 
zational changes  in  the  DCCP.  In  April,  1978  a  permanent  Director  of  the 
Division  was  appointed.  In  addition,  because  of  evolutionary  changes  in 
research  emphasis  in  the  Division  and  in  recognition  of  the  advantages  of 
unified  management  of  grants  and  contracts,  the  following  organizational 
changes  were  made  during  FY  1978: 

•  the  Collaborative  Research  Branch  of  the  Viral  Oncology  Program  was  re- 
named the  Biological  Carcinogenesis  Branch  and  its  sections  abolished; 
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•  two  new  branches  -  the  Chemical  and  Physical  Carcinogenesis  Branch  and 
the  Prevention  Branch  -  were  established  and,  with  the  Biological 
Carcinogenesis  Branch,  placed  administratively  in  the  Office  of  the 
Director,  DCCP; 

t  the  Chemistry  Branch  of  the  Carcinogenesis  Research  Program  was  renamed 
the  Laboratory  of  Molecular  Carcinogenesis.  The  Molecular  Carcino- 
genesis Section  and  Cell  Growth  Regulation  Section  of  that  organization 
were  renamed  the  Metabolic  Control  Section  and  Cell  Genetics  Section, 
respectively; 

•  the  Lung  Cancer  Branch  of  the  Carcinogenesis  Research  Program  was  re- 
named the  Laboratory  of  Chemoprevention; 

•  the  Biology  Branch,  Experimental  Pathology  Branch,  and  Carcinogen 
Metabolism  and  Toxicology  Branch  of  the  Carcinogenesis  Research  Program 
were  renamed  the  Laboratory  of  Biology,  the  Laboratory  of  Experimental 
Pathology,  and  the  Laboratory  of  Carcinogen  Metabolism,  respectively; 

t  the  Laboratory  of  DNA  Tumor  Viruses  and  the  Laboratory  of  RNA  Tumor 
Viruses  of  the  Viral  Oncology  Program  were  renamed  the  Laboratory  of 
Molecular  Virology  and  the  Laboratory  of  Cellular  and  Molecular  Biology, 
respectively; 

t  an  Office  of  Extramural  Research  was  established  in  the  Field  Studies 
and  Statistics  Program. 
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II.  SCIENTIFIC  HIGHLIGHTS 

A.  Viral  Oncology  Program  0 

During  the  past  year,  several  exciting  developments  have  occurred  which 
emphasize  not  only  the  central  role  that  viruses  and  viral  information 
may  play  in  human  cancer  but  also  underscore  the  enormous  value  of  viral 
oncology  research  to  the  understanding  of  the  basic  mechanisms  by  which 
malignancy  is  induced.  The  isolation  of  proteins  responsible  for  malianant 
transformation  and  the  identification  of  the  viral  genetic  sequences  that 
code  for  them  place  at  the  disposal  of  the  research  scientist  reproducible 
means  by  which  oncogenic  mechanisms  can  be  scrutinized.  Moreover,  the 
discovery  that  some  of  the  most  potent  oncogenic  viruses  derive  the  information 
which  codes  for  their  transforming  proteins  by  recombination  of  viral /viral 
or  viral/cellular  genetic  sequences  now  allows  a  rigorous  examination  of 
those  factors  regulating  the  genesis  of  oncogenic  biological  materials. 

The  etiologic  role  of  the  type  C  viruses  has  been  established  for  naturally 
occurring  cancers  of  many  species,  including  some  nonhuman  primates.  Certain 
members  of  the  group,  the  so-called  "replication-defective"  transforming 
viruses,  appear  to  have  arisen  by  a  mechanism  involving  recombination  with 
cellular  transforming  genes.  As  such,  these  viruses  offer  an  unparalleled 
opportunity  to  elucidate  the  processes  by  which  genetic  information  can, 
under  the  proper  circumstances,  cause  malignancy. 

Two  of  these  agents,  Kirsten  murine  sarcoma  virus  (KiSV)  and  Harvey  murine 
sarcoma  virus  (HaSV),  each  capable  of  transforming  undifferentiated  cells 
in  culture,  have  been  shown  to  be  recombinants  between  mouse  and  rat  type  C  A 
viruses.  Their  genomes  do  not  appear  to  code  for  any  of  the  structural 
proteins  of  known  mammalian  RNA  tumor  viruses;  instead,  two  new  proteins 
have  been  found  which  are  coded  for  by  these  agents:  a  protein  with  a 
molecular  weight  of  20,000  daltons  (p20)  specified  by  the  HaSV  genome,  and 
a  protein  with  a  molecular  weight  of  50,000  daltons  (p50)  specified  by  the 
KiSV  genome.  The  origin  of  the  p20  is  presently  unclear,  but  evidence  has 
been  accumulated  that  the  p50  is  coded  for  by  the  KiSV  genetic  sequences 
which  were  derived  from  the  rat.  This  is  important  because  the  p50  also 
seems  to  be  synthesized  by  these  sequences  when  they  are  expressed  in 
naturally  occurring  rat  tumors.  In  addition,  KiSV-related  rat  sequences 
are  expressed  at  high  levels  in  carcinogen(DMBA)-induced  rat  mammary  tumors, 
and  these  sequences  include  that  portion  of  the  viral  genome  that  codes  for 
the  KiSV-specific  p50.  Assays  for  this  protein  should  therefore  be  useful 
in  the  diagnostic  evaluation  of  chemical  carcinogen-induced  tumors  in  rats 
and  can  provide  new,  sensitive  and  rapid  assays  for  chemical  carcinogens  in 
this  widely  used  rodent  testing  system. 

The  protein  responsible  for  the  highly  leukemogenic  potential  of  Friend 
spleen  focus-forming  virus  (SFFV)  has  been  recently  identified.  A  glyco- 
protein with  a  molecular  weight  of  60-70,000  daltons,  this  transforming 
molecule  is  coded  for  by  sequences  which  SFFV  acquires  through  recombination. 
It  is  located  at  the  cell  surface  and  a  radioimmunoassay  has  been  developed 
which  detects  its  presence.  The  isolation  of  this  protein  is  a  hallmark 
in  leukemogenesis  research  because  it  allows  for  the  first  time  the 
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identification  of  a  protein  responsible  for  the  conversion  of  a  normal, 
hematopoietic  precursor  to  a  leukemic  cell.  Since  the  molecule  is  a  glyco- 
protein and  situated  on  the  surface  of  the  cell,  it  presents  a  number  of 
exciting  possibilities  for  immunologic  prevention  and  therapy  of  leukemia. 
In  addition,  a  protein  with  a  molecular  weight  of  50,000  daltons  has  been 
found  to  be  the  gene  product  responsible  for  the  transforming  activity  of 
Rous  sarcoma  virus.  This  important  discovery  assumes  additional  significance 
because  the  protein,  like  the  transforming  glycoprotein  of  SFFV,  is  the 
product  of  recombinant  genetic  sequences.  Purification  and  analysis  of  these 
transforming  molecules  will  offer  critical  insight  into  the  ways  RNA  tumor 
viruses  cause  cancer. 

Significant  progress  has  been  made  in  the  elucidation  of  the  structure, 
assembly,  and  maturation  of  mouse  mammary  tumor  virus  (MMTV).  It  has  been 
shown  that  the  glycoproteins  gp52  and  gp36  are  located  on  the  surface  of  the 
viral  envelope,  while  the  polypeptides  p28  and  pi 4  are  core  proteins  and  plO 
is  membrane-associated.  This  research  is  important  because  MMTV  is  presently 
the  only  virus  which  is  known  to  cause  mammalian  breast  cancer  and  is  there- 
fore in  extensive  use  as  a  model  for  possible  viral  involvement  in  human 
breast  cancer. 

Non-murine  cells  have  been  productively  infected  with  several  strains  of 
MMTV  showing  high  oncogenicity.  Newly  synthesized  MMTV  can  be  detected  as 
early  as  four  days  after  infection  by  these  strains,  thereby  providing  a 
basis  for  a  rapid  in  vitro  assay  of  the  presence  of  infectious  MMTV.  This 
is  important  because  the  system  affords  the  means  by  which  the  potentially 
cocarcinogenic  effects  of  MMTV  and  physical  or  chemical  agents  can  be  studied- 
Genetic  sequences  of  MMTV  have  been  detected  in  the  cellular  DNA  of  livers 
and  mammary  tumors  in  several  strains  of  mice.  However,  the  mammary  tumors 
carry  more  of  these  sequences  than  liver  tissue,  and  it  has  been  learned  that 
some  of  the  sequences  are  apparently  unique  to  the  tumors.  It  therefore 
seems  likely  that  there  are  certain  sequences,  present  as  provi ruses  in  the 
mammary  tumor  DNA  of  mice  having  a  high  incidence  of  breast  cancer  but 
absent  from  the  DNA  of  moderate  and  low  incidence  strains,  that  are  trans- 
mitted by  some  mechanism  other  than  through  the  germ  line.  Of  related 
interest  is  the  fact  that  small  differences  have  been  found  to  exist  between 
nucleic  acid  sequences  of  the  highly  oncogenic  MMTVs. 

The  role  of  DNA  viruses  as  etiologic  agents  of  proliferative  cellular 
diseases  in  several  animal  species  is  now  well  developed.  Of  even  greater 
importance,  however,  is  the  steadily  mounting  evidence  for  an  etiologic  role 
of  Epstein-Barr  virus  (EBV)  in  Burkitt's  lymphoma  (BL)  of  African  children 
and  in  nasopharyngeal  carcinoma  (NPC)  of  Asian  and 

African  adults.  The  climate-related  geographical  distribution  of  BL,  a 
disease  which  is  extremely  rare  outside  of  central  Africa  and  parts  of 
New  Guinea,  suggests  the  interaction  of  EBV  with  other  co-factors  or  pre- 
disposing conditions  in  inducing  this  malignancy.  A  similar  pattern  is 
suggested  for  NPC  since  this  disease  is  found  predominantly  in  Southern  China 
and  certain  other  regions  of  Asia  and  Africa  where  primary  EBV  infection 
commonly  occurs  very  early  in  life. 
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B.  Carcinogenesis  Research  Program 

Investigations  carried  out  in  the  Carcinogenesis  Research  Program  during 
the  past  year  have  produced  valuable  insights  into  the  mechanisms  of 
chemical  carcinogenesis  and  suggested  means  by  which  the  transformation  of 
cells  from  the  normal  to  the  malignant  state  might  be  arrested. 

On^  of  the  most  important  research  results  of  the  Program  has  been  the 
development  of  several  effective  animal  models  which  simulate  various  types 
of  colon  cancer,  one  of  the  most  common  forms  of  malignancy  in  the  United 
States.  It  has  been  found  that  rats  fed  a  high  fat  diet  plus  a  carcinogen 
active  against  the  colon  develop  more  colon  cancer  than  rats  fed  the 
carcinogen  alone.  However,  the  enhancement  of  tumor  formation  by  dietary 
fat  was  counteracted  by  food  factors  such  as  wheat,  bran,  or  pectin.  An 
epidemiological  study  comparing  human  populations  in  rural  Finland,  which 
consume  a  diet  high  in  the  latter  factors,  to  high  risk  populations  in 
New  York,  which  do  not,  seems  to  substantiate  the  findings  from  the  animal 
study. 

The  enhancement  of  colon  cancer  by  a  high  fat  diet  may  be  due  to  stimulation 
of  the  production  of  bile  acids.  Lithocholic  acid,  a  major  constituent  in 
human  bile,  enhances  the  mutagenicity  of  known  carcinogens.  In  addition, 
the  breakdown  of  chemicals  by  bacteria  in  the  intestinal  tract  may  contribute 
to  tumor  formation;  for  example,  human  intestinal  flora  are  capable  of 
producing  mutagenic  substances  by  metabolic  alteration  of  certain  dyes  found 
in  the  environment. 

In  other  model  systems,  it  has  been  found  that  pancreatic  cancer  can  be 
regularly  produced  in  Syrian  hamsters  by  administering  the  carcinogens 
N-nitroso-bis-(2-oxypropyl )-  and  -(2-hydroxypropyl )  amine.  These  compounds 
seemed  to  be  particularly  effective  in  causing  malignancy  in  the  pancreas, 
while  inducing  few  tumors  in  other  organs.  Of  additional  interest  is  the 
fact  that,  although  N-nitroso-bis-(2-oxypropyl )  amine  is  a  potent  pancreatic 
carcinogen  in  hamsters,  it  also  induced  a  high  percentage  of  colo-rectal 
cancer  in  MRC  rats.  This  may  be  of  particular  value  since  the  morphology  of 
these  tumors  closely  resembles  that  of  analogous  human  tumors. 

An  animal  model  system  for  prostatic  cancer  has  also  been  developed.  Studies 
are  underway  on  the  morphogenesis  of  prostatic  cancer,  which  develops  spon- 
taneously in  aged  male  A  x  C  rats.  In  addition,  a  profile  of  histochemical 
markers  specific  for  rat  ventral  prostatic  epithelium  has  been  developed 
which  allows  the  identification  of  prostatic  epithelial  cells  in  culture. 
This  is  important  because  it  will  permit  studies  on  these  cells  to  be 
carried  out  under  the  controlled  conditions  possible  in  vitro. 


The  relationship  of  chromosomal  changes  to  neoplasia  is  one  of  the  most 
controversial  subjects  in  cancer  research.  Chromosomal  abnormalities  are 
a  frequent  concomitant  of  neoplasia,  and  although  it  is  tempting  to  relate 
these  mutations  and  alterations  in  the  function  of  chromatin  (DNA)  to 
cancer,  their  relationship  to  the  initiation  or  progression  of  carcino- 
genesis is  unclear.  Mammalian  cells  in  culture,  after  interacting  with 
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chemical  carcinogens,  often  exhibit  chromosome  damage  consisting  of  breaks 
and  exchanges  of  chromatin  material.  However,  cell  transformation  may  occur 
without  any  visible  changes  in  chromosomes,  and  changes  in  specific  chromo- 
somes are  not  necessarily  associated  with  chemical  transformation.  Chromo- 
somal changes  are  independent  of  the  etiologic  agents;  different  carcinogens 
may  produce  transformation  associated  with  the  same  abnormal  chromosomes, 
but  not  all  transformed  lines  invariably  exhibit  the  same  abnormality,  even 
with  the  same  chemical.  Progressively  growing  tumors  may  also  o'ccur  as  a 
result  of  the  proliferation  of  transformed  cells  without  detectable  chromo- 
somal changes,  indicating  that  tumori genes  is  need  not  be  related  to  an 
imbalance  of  chromosome  number  or  structure. 

Recent  research  involving  retinoids,  derivatives  of  vitamin  A,  has  suggested 
the  possibility  that  these  chemicals  might  be  useful  in  arresting  the  process 
of  malignant  transformation  or  the  progression  of  pre-existing  tumors. 
Retinoids  have  been  used  to  reverse  the  keratinization  process  in  retinoid- 
deficient  hamster  trachea  cultures  and  in  tracheas  which  were  in  the  process 
of  metaplastic  transformation.  In  addition,  retinoids  are  being  studied  as 
suppressors  of  dimethyl benzanthracene-induced  mammary  cancer  in  rats. 
Although  natural  vitamin  A  is  known  to  be  toxic  in  large  doses,  various 
synthetic  analogs  of  the  vitamin  have  been  found  to  be  much  less  toxic  while 
retaining  equal  or  greater  effectiveness  in  tumor  suppression. 

The  prevention  of  chemical  carcinogenesis  by  other  dietary  means  has  received 
increasing  attention.  The  antioxidant  butyl ated  hydroxytoluene  (BHT), 
found  in  many  packaged  foodstuffs,  alters  the  microsomal  metabolism  of 
carcinogens  and  enhances  their  detoxification.  One  effect  of  this  phenomenon 
in  animal  model  systems  has  been  a  decrease  of  pulmonary  neoplasia  in  animals 
given  BHT.  Ascorbic  acid  has  also  been  shown  to  act  as  a  protective  agent, 
although  it  and  BHT  appear  to  act  by  different  mechanisms. 

During  evolution,  humans  have  developed  metabolic  systems  for  the  detoxifi- 
cation and  elimination  of  foreign  chemicals,  including  carcinogens.  Recent 
research  has  shown,  however,  that  these  systems  may  also  be  responsible  for 
the  activation  of  certain  compounds,  called  procarcinogens,  to  what  may  be 
their  ultimate  carcinogenic  form.  Consequently,  a  primary  goal  of  the 
Program  is  to  define  the  enzymatic  mechanisms  by  which  certain  complex  hydro- 
carbons, ubiquitous  in  the  environment,  are  either  activated  to  carcinogenic 
forms  or  detoxified.  Significant  work  in  this  area  has  already  taken  place, 
particularly  in  the  cytochrome  P-450  enzyme  system.  As  such  enzymes  are 
characterized  and  sensitive  methods  are  developed  for  their  assay,  it  may 
be  possible  to  characterize  an  individual's  enzymatic  makeup  with  regard  to 
carcinogen  metabolism  and  to  understand  the  relationship  between  this 
metabolism  and  individual  susceptibility  to  carcinogenesis  by  complex 
hydrocarbons. 
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C.  Carcinogenesis  Testing  Program 

It  has  been  estimated  that  approximately  130,000  different  chemicals  are    ^ 
in  sufficiently  wide  use  in  the  United  States  as  to  be  of  potential  medical 
concern,  and  that  more  than  30,000  of  these  are  produced  in  commercially 
significant  quantities.  Concern  that  some  of  these  chemicals  might  be' 
carcinogenic  led  to  the  creation  of  the  Carcinogenesis  Testing  Program  in 
July,  1977.  In  the  Program,  chemicals  are  tested  for  carcinogenicity  by 
lifetime  studies  in  experimental  animals  or  by  short-term  experiments 
with  cultured  cells  and  microorganisms.  Some  chemicals  are  tested  in  both 
systems. 

During  the  first  year  of  the  Program's  existence,  first  priority  was  given 
to  the  analysis  and  reporting  of  bioassays  previously  carried  out  in  animals 
by  NCI  investigators.  By  May,  1978,  the  analysis  of  experiments  on  134 
chemicals  had  been  completed  and  the  reports  made  public;  82  of  these 
chemicals  were  found  to  have  carcinogenic  potential.  It  was  estimated  that 
the  analysis  of  an  additional  73  chemicals  would  be  completed  by  the  end  of 
FY  1978. 

Upon  completion  of  this  task,  highest  priority  will  be  given  to  conducting 
bioassays  on  other  chemicals  suspected  of  being  carcinogenic.  Indeed,  such 
assays  are  already  underway:  134  chemicals  have  been  selected  for  testing 
and  experiments  begun  on  60  of  them  during  the  past  year.  It  is  anticipated 
that  100  to  120  additional  chemicals  will  be  tested  in  FY  1979. 

While  animal  tests  have  been  invaluable  in  carcinogenesis  testing,  their    ^ 
expense  and  the  time  required  for  their  completion  have  stimulated  the  search^ 
for  more  rapid,  less  costly  assays.  The  Program  has  also  given  high  priority 
to  the  evaluation  of  a  battery  of  short-term  tests  for  chemical  carcinogen- 
icity. These  tests  assess  the  potential  of  chemicals  for  mutagenicity  in 
bacterial  and  mammalian  cultures,  for  transformation  of  mammalian  cells,  and 
for  DNA  damage.  However,  while  such  short-term  tests  hold  great  promise, 
they  will  not  replace  animal  tests  in  the  near  future,  since  evaluating  their 
reliability  presently  rests  on  knowledge  of  the  carcinogenic  potential  of 
chemicals  acquired  from  long-term  studies  on  animals. 

Dissemination  of  results  from  the  Program's  carcinogenesis  tests  has  also 
included  exchanges  of  information  with  regulatory  agencies,  various 
industries,  trade  associations,  unions,  consumer  advocate  groups,  and  foreign 
nations.  The  Program  maintains  a  Registry  of  Tumor  Pathology  and  a  repository 
of  bioassay  records  which  functions  as  a  source  of  legal  documents  and 
educational  resources.  In  addition,  the  Program  publishes  Carcinogenesis 
Abstracts  and  the  Survey  of  Compounds  Which  Have  Been  Tested  for  Carcinogenic 
Activity  (PHS  149),  and  collaborates  with  the  lARC  on  the  international 
Evaluation  of  the  Carcinogenic  Risk  of  Chemicals  to  Man. 
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D,  Field  Studies  and  Statistics  Program 

The  Field  Studies  and  Statistics  Program  has  concerned  itself  during  the  past 
year  with  three  major  areas:  the  generation  and  testing  of  hypotheses 
concerning  the  origins,  etiology,  diagnosis,  and  treatment  of  cancer;  the 
gathering  of  data  on  trends  in  cancer  incidence,  survival,  and  mortality; 
and  the  provision  of  advice  and  consultation  on  epidemiologic  and 
statistical  aspects  of  cancer. 

One  of  the  Program's  accomplishments  in  the  generation  and  testing  of 
hypotheses  has  been  the  creation  of  maps  geographically  correlating  various 
forms  of  cancer  with  industrial  activity- and  differences  in  ethnic 
populations.  This  has  led  to  investigations  of  industries  involved  with 
chemicals,  woodworking  and  paper  manufacture,  transportation,  petroleum 
refining,  mining,  and  others.  Leads  have  been  uncovered  in  all  of  these 
industries  indicating  that  their  workers  were  at  excessive  risk  to  various 
forms  of  malignancy.  In  addition,  studies  of  clusters  of  cancer  in  families 
have  helped  to  show  the  complex  interrelationships  between  some  immune 
deficiencies,  birth  and  developmental  defects,  diet,  and  cancer.  The  Program, 
in  a  joint  effort  with  FDA  and  other  Federal  agencies,  is  presently  engaged  in 
the  most  extensive  and  comprehensive  review  of  bladder  cancer  ever  undertaken. 
Food  additives,  cigarette  smoking,  industrial  exposure,  sex  differences, 
dietary  patterns,  and  ethnic  differences  are  being  considered  in  the  analysis 
of  the  possible  etiology  of  this  disease.  Consideration  is  also  being  given 
to  the  potential  carcinogenicity  of  steroid  sex  hormones:  the  rapid  rise  in 
endometrial  cancer  in  women  suggests  the  possibility  that  this  may  be  linked 
to  hormonal  treatment  of  post-menopausal  complications,  and  the  Program  is 
attempting  to  correlate  geographically  the  prescription  of  estrogens  for 
these  complications  with  the  distribution  of  endometrial  malignancy. 

Much  of  the  work  in  identifying  the  causes  of  cancer  involves  cooperation 
with  other  agencies  in.  the  United  States  and  abroad.  Specific  collaborative 
programs  are  already  underway  or  planned  with  at  least  twelve  states  and  the 
District  of  Columbia;  malignancies  being  reviewed  in  these  programs  include 
cancers  of  the  nose  and  nasal  sinuses,  uterus,  larynx,  esophagus,  pancreas, 
stomach,  bladder,  and  prostate.  Other  cooperative  efforts  include  examination 
of  the  carcinogenic  potential  of  dry  cleaning  agents  and  the  hazards  of 
occupational  carcinogens  to  firemen,  printing  pressmen,  and  medical  research 
workers. 

The  research  program  investigating  hypotheses  concerning  the  viral  induction 
of  cancer  includes  a  cooperative  project  with  Turkey  on  acute  myelogenous 
leukemia  and  a  follow-up  of  children  exposed  fifteen  or  more  years  ago  to  a 
polio  vaccine  containing  SV-40.  The  latter  program  is  being  terminated 
because  no  excess  risk  has  been  discovered,  and  the  children  in  the  study, 
having  reached  adulthood,  are  becoming  increasingly  difficult  to  identify 
and  follow.  In  other  viral  investigations,  World  War  II  veterans  with  a 
history  of  viral  hepatitis  are  being  followed  to  see  if  they  develop  cancer 
at  a  rate  higher  than  the  norm.  So  far  higher  rates  have  not  been  seen. 
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The  discovery  of  characteristics  of  likely  response  groups  h'='s  much  in 
common  with  the  discovery  of  high  risk  groups.  The  Program  as  undertaken  m 
such  a  study  on  breast  cancer,  exploiting  the  large  data  collection  of  the 
Breast  Cancer  Diagnosis  and  Detection  Project.  High  risk  factors  were  • 
found,  confirming  earlier  work,  i.e.,  breast  cancer  in  the  woman's  mother, 
early  menarche,  late  menopause,  late  first  birth  and  (a  sometimes  questioned 
factor)  increased  weight.  Factors  not  found  to  relate  to  increased  risk 
were  medical  use  of  thyroid  or  use  of  estrogens.  Increases  of  breast  cancer 
below  the  nominal  levels  of  statistical  significance  were  found  in  women 
taking  oral  contraceptives;  more  data  from  larger  numbers  of  women  will  be 
gathered  to  help  settle  the  issue. 

The  Surveillance,  Epidemiology,  and  End  Results  (SEER)  program  serves  many 
scientific,  administrative,  and  information  needs.  The  first  comprehensive 
set  of  cancer  incidence  data  from  the  SEER  program  was  presented  to  the 
Society  for  Epidemiologic  Research  at  its  meeting  in  June,  1978.  At  this 
meeting,  it  was  pointed  out  that  the  two  greatest  recent  increases  in 
malignancies  in  women  have  occurred  in  lung  cancer  and  cancer  of  the  corpus 
uteri.  These  increases  were  first  reported  by  SEER  participants  from  the 
West  Coast. 

The  Program's  greatest  variety  of  activities  are  directly  associated  with 
its  advisory  role.  During  the  past  year,  the  Program  advised  the  National 
Academy  of  Sciences,  FDA,  OSHA,  the  Congress,  the  Carcinogenesis  Testing 
Program,  NATO,  the  Canadian  government,  DOE,  and  a  host  of  scientists  in 
various  aspects  of  cancer  research. 


E.  Special  Programs:  Diet,  Nutrition  and  Cancer  Program 

Since  its  creation  by  a  Congressional  mandate  in  1974,  the  Diet,  Nutrition 
and  Cancer  Program  (DNCP)  has  developed  research  and  information  dissemination 
programs.  The  program  has  funded  contracts  and  Cancer  Research  Emphasis  Grants 
for  the  study  of  the  role  of  diet  and  nutrition  in  cancer  etiology  and  in  the 
therapy  and  rehabilitation  of  the  cancer  patient.  The  DNCP  operates  on  the 
"National  Forum"  concept  whereby  scientists  and  clinicans  selected  from 
institutions  throughout  the  country  are  asked  to  define  specific  priority 
areas  for  research,  develop  experimental  designs,  and  review  project  progress. 

The  importance  of  nutrition  research  is  underscored  by  epidemiologic  evidence 
which  suggests  that  many  types  of  cancer  may  be  linked  to  dietary  and 
nutritional  factors.  This  association  has  been  supported  by  preliminary  data 
from  additional  studies  funded  by  the  DNCP.  Human  and  animal  studies  d.v^ 
presently  underway  to  investigate  the  specific  effects  and  interactions  in 
carcinogenesis  of  such  dietary  variables  as  proteins,  fats,  carbohydrates, 
fiber,  and  total  caloric  intake. 

Clinical  studies  have  confirmed  the  efficacy  of  nutritional  support  as  an 

adjunct  to  cancer  therapy.  Studies  supported  by  the  DNCP  are  presently 

being  conducted  on  the  specific  attributes  of  total  parenteral  nutrition  (TPN), 

0 
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total  enteral  nutrition,  oral  supplements,  and  other  approaches  such  as 
nutritional  counseling  and  modification  of  eating  behavior  in  the  nutritional 
support  of  the  cancer  patient.  In  addition,  the  feasibility  of  using  nutri- 
tion as  a  direct  form  of  therapy  is  being  evaluated  by  clinical  studies. 

The  Program  has  developed  a  variety  of  techniques  and  documents  to  support 
research  on  the  role  of  nutrition  in  cancer.  These  include  a  unified  diet 
analysis  permitting  reproducible  estimation  of  nutrient  intakes,  guidelines 
for  the  delivery  of  TPN,  and  recommendations  for  the  control  of  dietary  and 
environmental  stress  factors  in  animal  studies.  Information  is  disseminated 
through  workshops,  symposia,  conferences,  and  documents.  Two  important 
additions  to  the  last  category  were  released  during  the  past  year.  Handbooks 
of  value  to  both  the  layman  and  professional,  they  are:  Diet  and  Nutrition: 
A  Resource  for  Parents  of  Children  With  Cancer,  and  Dietary  and  Nutritional 
Support:  A  Handbook  for  Cancer  Patients  and  Their  Families. 

Special  Programs:  Smoking  and  Health  Program 

The  Smoking  and  Health  Program,  in  collaboration  with  the  National  Heart, 
Lung  and  Blood  Institute  and  the  Department  of  Agriculture,  focuses  its 
efforts  on  the  reduction  of  morbidity  and  mortality  associated  with  the  use 
of  tobacco.  Primary  emphasis  is  placed  on  the  reduction  of  the  risk  to 
those  who  continue  to  smoke.  The  Program's  specific  objectives  include 
identification  of  individuals  at  high  risk  of  developing  tobacco-related 
diseases;  development  and  evaluation  of  efforts  to  stop  smoking  by  pharmaco- 
logic and  behavioral  intervention;  and  development  of  a  less  hazardous 
cigarette.  These  objectives  may  provide  a  major  opportunity  to  significantly 
affect  the  public  health  statistics  of  the  next  several  decades. 

Significant  accomplishments  have  been  made  by  many  participants  in  the 
Program,  including  other  government  agencies,  academic  institutions,  non- 
profit organizations,  and  private  industry.  Close  working  relationships 
have  also  been  established  with  research  organizations  and  government 
agencies  that  do  not  participate  directly  in  the  Program,  such  as  the 
Federal  Trade  Commission,  the  Department  of  the  Treasury,  the  National 
Clearinghouse  for  Smoking  and  Health,  and  the  University  of  Kentucky 
Tobacco  Research  Institute.  In  addition,  an  international  collaborative 
information  base  has  been  developed  to  exchange  findings  related  to  smoking 
and  health.  Through  this  mechanism  the  Program  shares  information  on 
development  techniques  for  cessation  of  smoking,  communicates  progress  in 
identifying  cigarettes  which  pose  less  of  a  hazard  to  health,  and  exchanges 
other  findings  with  research  organizations  in  many  countries  throughout  the 
world. 

Research  on  developing  a  less  hazardous  cigarette  has  already  been  highly 
successful.  This  approach  requires  modification  of  only  the  product,  while 
other  approaches  aim  at  modifying  the  smokers'  habits  and  therefore  can  be 
expected  to  encounter  problems  in  application  ranging  from  psychological, 
political,  ethical,  and  individual  rights  issues  to  considerations  of  cost. 
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For  instance,  current  smoking  cessation  programs  have  a  one-year  success  rate 
of  less  than  20  percent  and  would  cost  at  least  $100  per  case  treated.  It  ^ 
would  therefore  cost  over  $5  billion  to  reach  the  over  50  million  American  ^ 
smokers  and,  with  present  techniques,  achieve  relatively  little  success.  On 
the  other  hand,  less  hazardous  cigarettes  would  add  little  or  no  cost  to  the 
present  situation  and,  if  accepted,  could  be  expected  to  lessen  the  disease 
consequences  of  smoking  in  a  reasonably  short  time. 

Less  expensive  and  more  reliable  technology  has  been  developed  for  measuring 
smoke  inhalation  doses  in  many  animal  models  (dogs,  rats,  pigeons,  and  baboons). 
This  technology  is  beneficial  not  only  to  the  Smoking  and  Health  Program,  but 
to  research  in  toxicology  in  general.  In  addition,  protocols  have  been  devel- 
oped for  conducting  bioassays  on  the  effects  of  smoking  on  atherogenesis  in 
dogs  and  pigeons.  This  now  enables  researchers  to  proceed  with  investigations 
of  the  smoking/atherogenesis  association  that  were  heretofore  not  feasible. 

Other  technological  advances  were  made  during  the  past  year.  Dose  response 
effects  of  the  most  hazardous  constituents  of  cigarette  smoke  on  several 
tobacco-related  diseases  have  been  estimated.  These  estimates  provide  guide- 
lines on  realistic  objectives  for  reducing  tar,  nicotine,  CO,  NOx?  HCN,  and 
acrolein  in  acceptable  commercial  cigarettes.  In  a  related  area,  techniques 
have  been  developed  for  adjusting  nicotine  levels  and  nicotine/tar  yields  in 
cigarettes  by  tobacco  extraction,  substitution  techniques,  reblending  of 
tobacco,  and  devices  for  filtration  and  smoke  dilution. 

F.  Office  of  the  Scientific  Coordinator  for  Environmental  Cancer 

During  the  past  year,  this  Office  has  been  increasingly  active  in  the  coordir]|^ 
ation  of  interagency  collaboration  and  serves  as  a  Divisional  focus  for 
information  relating  to  the  environmental  causes  of  cancer.  The  Office  main- 
tains close  liaison  with  other  agencies  and  institutions  to  assure  that  proper 
emphasis  and  attention  are  given  to  identifying  potential  carcinogenic  hazards 
found  in  the  v^/orkplace  and  the  general  environment.  Collaboration  has  been 
carried  out  with  such  organizations  as  EPA,  USDA,  CDC,  FDA,  DOE,  USDI  (F&WS), 
and  NIEHC.  In  addition,  there  has  been  close  cooperation  with  trade  associa- 
tions, industries,  and  labor  unions:  the  Office  has  been  responsive  to 
industrial  requests  for  fuidance  and  assistance  in  construction  facilities, 
selection  of  animal  models,  design  and  development  of  protocols,  and  exchange 
of  information. 

Another  important  function  of  the  Office  has  been  participation  in  collabora- 
tive workshops  and  scientific  meetings.  During  the  year,  staff  members  par- 
ticipated in  15  workshops  and  10  scientific  meetings,  and  prepared  25  position 
papers.  In  addition,  lectures  were  delivered  to  10  professional  and  public 
organizations  and  six  scientific  papers  were  published. 

NOTE:  The  scientific  highlights  cited  in  this  section  represent  a  small 

sampling  of  the  research  carried  out  within  DCCP  programs  during  the  past 

year.  A  more  extensive  accounting  of  research  highlights  may  be  found 
within  the  Summary  Report  section  for  each  program. 


50 


SUMMARY  REPORT 
SCIENTIFIC  COORDINATOR  FOR  ENVIRONMENTAL  CANCER 
October  1,  1977  through  September  30,  1978 


Mission 

This  group  serves  as  a  focal  point  for  development  of  program  interests  and 
collaborative  efforts  in  environmental  cancer.  Close  liaison  is  maintained 
with  other  agencies  and  institutions  to  insure  proper  emphasis  and  attention 
to  identifying  potential  environmental  carcinogenic  hazards  for  the  general 
population  and  in  workplace  environment.  These  collaborative  and  coordinated 
efforts  fulfill  one  of  the  essential  requisites  of  the  National  Cancer  Act 
and  the  mission  of  the  National  Cancer  Program. 

While  traditional  approaches  have  emphasized  the  role  of  single  etiologic 
agents,  as  in  the  bioassay  or  testing  program,  this  group  has  for  some  time 
emphasized  the  need  for  a  holistic  approach  to  such  environmental  stresses 
and  assessment  of  multiple  stresses  such  as  water  contaminants,  air  pollutants, 
diet  contaminants  and  their  interaction. 

The  activities  of  the  Interagency  Collaborative  Group  on  Environmental 
Carcinogenesis,  now  in  its  fifth  year,  are  directed  and  logistical ly  supported 
by  this  office.  This  group  not  only  assists  in  the  development  and  dissemina- 
tion of  data  on  environmental  carcinogens  but  serves  as  a  catalyst  for  program 
development  and  collaboration  and  cooperative  program  efforts,  especially 
with  other  agencies  and  industry.  The  establishment  of  the  Clearinghouse  on 
Environmental  Carcinogens  has  also  extended  the  mission  and  added  to  the 
functions  of  this  office,  specifically  in  interagency  and  industrial  activi- 
ties related  to  the  carcinogen  testing  program. 

Organizational  Changes 

In  the  previous  year  a  staff  member  was  added  to  intensify  work  with  industrial 
organizations,  trade  associations  and  trade  unions.  This  effort  was  oriented 
partially  to  the  testing  program.  However,  greater  needs  have  emerged  and 
more  emphasis  has  been  placed  on  specific  occupational  exposures  and  the 
significance  of  such  exposures. 

Another  staff  member  was  assigned  to  support  the  work  of  the  unit  in  the 
review  of  documents  and  the  preparation  of  status  reports,  i.e.,  fluoridation 
of  water,  and  cooperation  in  BACER  projects.  A  project  is  being  developed 
jointly  with  the  Food  and  Drug  Administration  on  food  carcinogens.  In 
addition,  data  on  air  pollutants  have  been  collected  and  included  in  a 
report  on  identification  and  classification  of  carcinogens  and  mutagens. 

Other  Assigned  Functions 

As  part  of  the  review  process  on  environmental  chemicals  selected  for  carcino- 
genesis bioassay,  this  unit  has  provided  operational  support  to  the  Chemical 
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Selection  Working  Group  on  nomination  of  chemicals  for  bioassay.  The 
Coordinator  serves  as  Chairman  of  the  Chemical  Selection  Working  Group,    M 
as  Chairman  of  the  Subcommittee  on  Carcinogenesis  of  the  CCTRP  (DHEW      (r 
Committee  to  Coordinate  Toxicology  and  Related  Program),  and  provided  support 
to  the  CEC  (Clearinghouse  on  Environmental  Carcinogens)  Chemical  Selection 
Subgroup.  Considerable  time  and  effort  were  devoted  to  the  SRI  (Stanford 
Research  Institute)  contract  which  provides  the  information  necessary  for 
chemical  selection. 

Accomplishments 

Interagency  Collaboration:  This  collabo-rative  effort  is  achieved  through 
the  ICGEC  (Interagency  Collaborative  Group  on  Environmental  Carcinogenesis), 
the  day-to-day  communications  with  federal  and  industrial  groups,  and  our 
work  on  the  Chemical  Selection  Group  (CSWG)  which  involves,  in  addition  to 
NCI  and  EPA,  the  USDA,  CDC,  FDA,  DOE,  USDI  (F&WS)  and  NIEHS. 

The  ICGEC  uses  Task  Groups  to  accomplish  certain  objectives.  One  task  group 
relating  to  survey  and  acquisition  of  data  on  environmental  contaminants  in 
the  body  of  man  and  animals  (body  burden)  received  some  assistance  by  the 
approval  of  an  NCI/EPA  project  that  will  be  funded  out  of  the  $4  million 
NCI/EPA  collaborative  program  this  year. 

Workshops  (Collaborative  Meetings)  and  Scientific  Meetings:  In  February  , 
the  office  participated  in  two  meetings:  the  first  related  to  the  Delaney 
Amendment  to  the  FC&C  Act  and  current  thinking  on  the  need  for  changing  the 
Delaney  principle;  the  second  was  that  of  the  Toxicology  Forum,  which 
considered  the  subject  of  maximum  tolerated  dose  in  carcinogenesis  bioassays 

This  year  this  Office  participated  in  15  workshops,  10  scientific  meetings, 
and  prepared  26  position  papers. 
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Interfacing  with  Trade  Associations,  Industries  and  Labor  Unions:  Interfacing 
with  trade  associations  and  various  industrial  components  has  been  maintained 
during  this  past  year.  We  have  been  responsive  to  industrial  requests  for 
guidance  and  assistance  in  construction  of  facilities,  animal  model  selection, 
protocol  design  and  development,  and  the  mutually  profitable  exchange  of 
data  and  information.  This  exchange  has  encompassed  projected  and  ongoing 
in  vivo  tests,  test  results,  and  data  elements  such  as  production  and 
exposure  figures  which  make  meaningful  contributions  to  the  chemical  selection 
process.   In  addition  to  the  intensive  mail  and  telephone  contact  which  is 
maintained  with  the  associations,  efforts  are  made  to  meet  with  many  of  the 
local  associations  on  an  "as  needed"  basis. 

Special  Work  on  Food  Contaminants  and  Air  Pollutants  Relevant  to  Carcino- 
genicity: Meetings  were  held  with  officials  of  the  Food  and  Drug  Administra- 
tion to  lay  the  groundwork  for  the  preparation  of  a  joint  National  Cancer 
Institute/Food  and  Drug  Administration  compendium  on  carcinogens  in  food 
to  be  titled  "Neoplastic  Agents  in  Food." 

A  list  of  600  atmospheric  pollutants  has  been  obtained  which  will  be  used 

in  the  review  and  classification  of  the  carcinogenic  potential  of  air      ^ 


pollutants.  A  review  of  these  pollutants  will  include  exposure  data  so 
that  the  information  can  be  compared  with  similar  data  of  other  media. 
This  information  will  assist  in  elucidating  the  role  of  polluted  air  in 
respiratory  carcinogenesis.  The  "First  Biennial  Report  to  the  Congress  on 
Research  Activities  of  Relevance  to  the  Clean  Air  Act"  was  prepared.  The 
report  is  a  summary  of  current  research  relating  to  studies  on  biological 
and  climatic  effects  of  ozone  depletion. 

Committees  and  Subcommittees:  One  professional  serves  as  Executive  Secretary 
of  the  following  advisory  committees:  Subconmittee  on  Environmental  Carcino- 
genesis; chemical  Selection  Subgroup;  Experimental  Design  Subgroup;  and 
several  ad  hoc  working  groups  of  the  Clearinghouse  on  Environmental  Carcino- 
gens. Another  staff  member  participates  in  the  National  Academy  of  Science's 
regular  meetings  concerned  with  the  development  and  implementation  of  the 
interagency  Laboratory  Animal  Data  Bank. 

NCI/EPA  Collaborative  Projects:  For  Fiscal  Year  1978,  an  additional  four 
million  dollars  was  allocated  to  NCI  with  directives  from  0MB  and  the  Congress 
to  implement  projects  on  environmental  cancer  by  means  of  coordinated  projects 
between  NCI  and  EPA.  We  are  serving  as  the  NCI  Coordinators  in  the  planning 
and  supervising  of  24  projects  jointly  sponsored  by  NCI  and  EPA  program  staff 
and  funded  by  this  allocation.  This  program  will  be  a  continuing  effort  to 
achieve  certain  goals  and  effectively  enhance  NCI/EPA  collaboration  in  this 
area. 

Lectures  and  Publications:   Members  of  the  staff  have  delivered  lectures  to 
ten  professional  and  public  organizations  during  the  year.  In  addition,  the 
following  papers  were  published: 

Kraybill,  H.F.  and  Mehlman,  M.A.  (eds.):  Advances  in  Modern  Toxicology, 
Volume  3,  Environmental  Cancer,  Hemisphere  Publishing  Co.,  Washington,  D.C. 

Kraybill,  H.F.:  Environmental  Determinants  of  Cancer.  Proc.  of  the  Annual 
NASA  Occupational  Medicine  and  Environmental  Health  Meeting,  Johnson  Space 
Center,  Houston,  Texas.  Published  for  NASA  by  the  Government  Printing 
Office,  Washington,  D.C. 

Kraybill,  H.F.,  Dawe,  C.J.,  Harshbarger,  J.C.  and  Tardiff,  R.G.  (eds.): 
Annals  of  the  New  York  Acad,  of  Sciences,  Vol.  298,  Aquatic  Pollutants 
and  Biologic  Effects  with  Emphasis  on  Neoplasia,  NYAS  Publ ,  New  York,  N.Y. 

Kraybill,  H.F.:  Global  Distribution  of  Carcinogenic  Pollutants  in  Water. 
Annals  of  the  New  York  Acad,  of  Sciences,  Vol.  298,  Aquatic  Pollutants  and 
Biologic  Effects  with  Emphasis  on  Neoplasia,  NYAS  Publ.,  New  York,  N.Y. 

Kraybill,  H.F.:  The  Determination  of  Carcinogenesis  Induced  by  Trace  Con- 
taminants in  Potable  Water.  In:  Viruses  and  Trace  Contaminants  in  Water 
and  Wastewater.  Ann  Arbor  Science  Publ.,  Ann  Arbor,  Michigan. 
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Kraybill,  H.F.:  Newer  Approaches  in  Assessment  of  Environmental  Carcino-   ^ 
genesis.  Chapter  in  M.ycotoxins  in  Human  and  Animal  Health.  Rodricks,  J.V.,^- 
Hesseltine,  C.W.  and  Mehlman,  M.A.  (eds.),  Pathotox  Publ.  Inc.,  Park  Forest 
South,  Illinois. 

Highlights 

Some  marked  achievements  in  the  identification  and  classification  of  carcino- 
gens in  the  environment  have  been  made.  This  would  include  the  extensive 
compilation  of  reports  and  publications  on  mutagens  and  carcinogens  in  our 
drinking  water  and  the  aquatic  environment  in  general.  This  interest  in 
environmental  carcinogens  has  been  pursued  in  the  area  of  atmospheric 
pollutants  and  resulted,  in  the  latter  part  of  the  year,  in  some  preliminary 
reports  on  air  pollutants  that  are  classified  as  mutagens  and  carcinogens. 

The  acceleration  of  collaborative  efforts  with  EPA  is  recognized  by  the 
implementation  of  a  collaborative  contract  program  with  this  agency.  Our 
office,  acting  as  coordinators  for  NCI,  has  developed,  with  EPA  staff, 
24  projects  relating  to  environmental  cancer.  With  two  projects  deleted 
there  will  be  22  projects  with  FY78  funding  of  $4  million  encompassing 
areas  of  experimental  carcinogenesis  and  epidemiology. 

The  assistance  to  the  Carcinogenesis  Testing  Program  and  Clearinghouse  on 
Environmental  Carcinogens  has  been  most  significant  by  way  of  resources, 
communications  and  guidance  -  all  oriented  around  our  major  function  of 
interagency  collaboration.  ^ 

The  collaboration  and  cooperation  with  trade  associations  has  been  stepped 
up  considerably  both  in  the  form  of  guidance  in  experimental  studies, 
protocol  design  and  development,  and  mutual  exchange  of  information  and  data. 

Stimulation  by  the  Congress  and  recent  legislation  has  resulted  in  a  great 
increase  in  our  participation  on  committees,  subcommittees  and  task  groups 
that  represent  necessary  collaboration  with  other  agencies.  These  require- 
ments would  appear  to  be  with  us  for  years  to  come.  The  greatest  demand  on 
our  resources  and  time  has  come  from-  the  Environmental  Protection  Agency. 
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SUMMARY  REPORT 

CLEARINGHOUSE  ON  ENVIRONMENTAL  CARCINOGENS 

October  1,  1977  -  September  30,  1978 

The  Clearinghouse  on  Environmental  Carcinogens  is  a  federally  chartered 
advisory  committee.  Its  primary  purpose  is  to  advise  the  Director  of  the 
National  Cancer  Institute  on  matters  related  to  the  Institute's  bioassay 
program  to  identify  and  evaluate  environmental  carcinogens  to  which  humans 
may  be  exposed.  Besides  advising  on  specific  program  areas,  the  Clearinghouse 
also  addresses  the  program's  structure,  direction,  priorities,  resources,  and 
other  areas  deemed  appropriate.  The  Clearinghouse  is  responsive  to  requests 
for  advice  from  Congress,  the  President's  Cancer  Panel,  the  National  Cancer 
Advisory  Board,  and  Federal  agencies. 

The  Clearinghouse  was  established  to  meet  a  number  of  needs.  One  was  to 
obtain  greater  public  imput,  particularly  by  representatives  from  the  major 
communities  concerned  with  public  health,  on  issues  relevant  to  environmental 
carcinogenesis.  Another  was  to  broaden  the  scientific  and  technical  base  of 
experts  participating  in  discussions  on  issues  related  to  the  bioassay  program. 
The  Clearinghouse  thus  represents  a  balanced  coalition  of  experts  from  the 
major  communities  concerned  with  the  environmental  causes  of  cancer. 

The  members  have  been  drawn  from  academia,  industry,  organized  labor,  public 
interest  groups,  and  state  health  officials  and  have  been  selected  based  on 
their  expertise  and  experience  in  carcinogenesis  or  related  fields.  Collect- 
ively, they  provide  expertise  in  chemistry,  biochemistry,  biostatistics, 
toxicology,  pathology,  and  epidemiology.  Representatives  of  twelve  governmental 
agencies  also  participate  as  ad  hoc  Clearinghouse  members. 

The  Clearinghouse  operates  through  four  subgroups,  each  comprised  of  members 
of  the  parent  committee.  One  is  responsible  for  advising  on  procedures  for 
the  selection  of  environmental  chemicals,  as  well  as  on  specific  compounds 
requiring  carcinogenicity  testing.  Another  considers  appropriate  experimental 
designs  for  routine  tests  and  advises  on  protocols  intended  to  improve  the 
state-of-the-art.  A  third  subgroup  advises  on  the  adequacy  of  tests,  the 
significance  of  bioassay  data,  and  the  human  risk  (not  risk  vs.  benefit)  posed 
by  chemicals  adjudged  to  be  carcinogens.  The  fourth  subgroup  provides  overall 
Clearinghouse  direction  and  coordination,  as  well  as  advising  on  matters  not 
mandated  to  one  of  the  other  three  subgroups. 

During  the  fiscal  year,  the  Clearinghouse  met  in  plenary  session  or  as  subgroups 
a  total  of  20  times.  Meetings  of  the  three  technically  orientated  subgroups 
are  scheduled  bimonthly  throughout  the  year.  Since  the  establishment  of  the 
Clearinghouse,  the  Chemical  Selection  Subgroup  has  considered  103  chemicals 
while  the  Data  Evaluation/Risk  Assessment  Subgroup  has  provided  a  peer  review 
of  107  technical  reports  representing  bioassays  on  141  chemicals.  During  the 
fiscal  year,  the  Executive  Subgroup  completed  a  review  on  the  bioassay  backlog 
and  data  and  its  report  was  approved  at  a  Clearinghouse  plenary  session.  In 
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the  coming  year,  it  is  expected  that  th  Clearinghouse  will  continue  to  advise 
on  technical  matters  related  to  the  bioassay  program,  as  well  as  on  ones 
concerning  its  direction  and  scope. 
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CONTRACT  NARRATIVE 

OFFICE  OF  THE  DIRECTOR 

DCCP,  NCI 


NATIONAL  INSTITUTE  OF  OCCUPATIONAL  SAFETY  AND  HEALTH  (Y01-CP-6Q605) 

Title:  Conduct  of  Research  on  Occupational  Carcinogenesis 

Contractor's  Project  Director:  Dr.  Kenneth  Bridbord 

Project  Officer  (NCI):  Dr.  Robert  H.  Depue,  Jr. 

Objectives:  To  develop  a  cooperative  research  program  with  the  National 
Cancer  Institute  to  study  the  effects  of  carcinogens  in  the  work  place. 
This  project  consists  of  45  projects: 

1 .  Kepone  Registry 

2.  Cancer  Surveillance  of  Occupational  Cohorts  in  a 
Western  SMSA 

3.  Mortality  and  Industrial  Hygiene  Study  of  Styrene- 
Butadine  Rubber  Workers 

4.  Mortality  Medical  and  Industrial  Hygiene  Study  of 
Polychlorinated  biphenyls 

5.  Mortality  and  Industrial  Hygiene  Study  of  Perchlor- 
ethylene  Workers  (dry  cleaners) 

6.  Mortality,  Medical  and  Industrial  Hygiene  Study 
of  Chlorinated  hydrocarbons 

7.  Industrial  Hygiene  and  Medical  Study  of  Workers 
Exposed  to  Azo  Dyes 

8.  Mortality,  Medical,  and  Industrial  Hygiene  Study 
of  the  Painting  Trades 

9.  Mortality  and  Industrial  Hygiene  Study  of  Printing 
Trades 

10.  Mortality  and  Industrial  Hygiene  Study  of  Phosphate 
Workers 

11.  Mortality  and  Industrial  Hygiene  Study  of  Nitro- 
samines/Cutting  Oil 

12.  Mortality  Study  of  Beryllium  Workers 

13.  Morbidity  and  IH  Study  of  Fibrous  Mineral  Workers 

14.  Develop  Behavorial  Approaches  for  Improving  Work 
Practices  Directed  Toward  Reducing  Occupational 
Exposure  to  Carcinogens 

15.  Perform  Intratracheal  Testing  of  Copper  and  Lead 
Smelter  Dusts  and  Fractionated  Smelter  Dusts  to 
Determine  their  Carcinogenicity 

16.  Sulfur  Dioxide  Effect  on  Smelter  Dust  Carcinogenesi 

17.  Identification  of  High  Risks  Industries  for  Cancer 

18.  Mortality  by  Occupation  and  Industry 

19.  Mortality  and  Industrial  Hygiene  Study  of  New 
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20.  Develop  Protective  Equipment  for  Carcinogens 

21.  Metabolism  of  Azo  Dyes  to  Carcinogenic  Amines 

22.  Chronic  Inhalation  of  Short  Asbestos 

23.  Foundry  Mold  Sand  Pyrolysis  Effluent  -  Carcino- 
genesis 

24.  Roofing  Asphalts  and  UVL  Carcinogenesis     • 

25.  National  Occupational  Hazard  Survey-data  base 
development,  analysis  and  access 

26.  Mortality,  Medical  and  Industrial  Hygiene  Study 
of  Tal ic  Workers 

27.  Mortality  and  Industrial  Hygiene  Study  of  Workers 
Exposed  to  Styrene  (see  #3) 

28.  Industrial  Hygiene  Study  of  New  Agents-II 

29.  Mortality  and  Industrial  Hygiene  Study  of 
Goldminers 

30.  Mortality,  Morbidity  and  Industrial  Hygiene  Study 
of  Brake  Lining  Workers 

31.  Mortality  and  Industrial  Hygiene  of  Benzene 
Workers 

32.  Mortality  and  Industrial  Hygiene  of  Foundry 
Industries 

33.  Mortality  Study  of  Workers  in  the  Plywood,  Paper 
and  Pulp  Industry 

34.  Mortality  Study  of  Pesticide  Formulators 

35.  Determine  whether  Thallium  Tri oxide  and  Antimony 
Trioxide  are  Carcinogenic  in  animals 

36.  Carcinogenicity  of  Inhaled  1 ,2-dibromoethane 

37.  Bioassay  of  Cutting  Oils  containing  Nitrosamines 
(see  #11) 

38.  Development  of  a  National  Sample  Frame  for  Hazard 
Surveillance 

39.  Linkage  of  NOHS  and  RTECS 

40.  Development  of  Trade  Name  Ingredient  Data  Base 

41.  Mortality,  Medical,  Industrial  Hygiene  Study  of 
Workers  Exposed  to  Ethylene  Oxide 

42.  Medical  and  Industrial  Hygiene  Study  of  Workers 
Exposed  to  Polybrominated  Bi phenyls 

43.  Mortality  and  Industrial  Hygiene  Study  of  Workers 
Exposed  to  Acrylonitrile 

44.  Mortality  Study  of  Crushed-Stone  Exposure 

45.  Tumorigenicity  of  Nitroal iphatics 
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Major  Findings:  No  formal  report  has  been  received  from  NIOSH  as  yet. 
Certain  preliminary  results  are  being  discussed  between  the  Institutes  at 
this  time.  One  result  of  note  with  project  #36  is  an  accelerated  production 
of  tumors  in  rats  on  simultaneous  administration  of  dibromoethane,  and 
disulfiram. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
first  individuals  exposed  to  new  chemical  substances  in  significant  quantity 
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are  usually  workers  employed  in  the  manufacturing  of  the  substance  and  its 
formulation  into  products.  Therefore,  the  toxic  or  carcinogenic  manifes- 
tation of  a  substance  are  often  seen  first  in  workers.  Therefore,  it  is 
important  to  monitor  the  health  status  of  workers  exposed  to  substances 
expected  to  be  carcinogens.  These  studies  are  of  three  types:  industrial 
hygiene,  morbidity  and  mortality  studies  of  workers  employed  in  industries 
which  are  suspect  carcinogens,  attempts  at  reduction  of  the  effects  of 
carcinogens  by  devising  protective  equipment  and  procedures,  and  bioassays 
of  mixtures  suspe'cted  of  special  carcinogenic  hazard  in  the  work  place. 

Proposed  Course  of  Project:  This  interagency  agreement  is  an  attempt  to 
develop  a  collaborative  program  in  occupational  carcinogenesis,  between 
NIOSH  and  NCI.  Its  further  course  will  follow  the  most  fruitful  lines  of 
collaboration  that  are  developed  during  its  initial  years. 

Date  Contract  Initiated:  September  23,  1976. 

Current  Annual  Level :  $4,094,900 
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Annual  Report 

Smoking  and  Health  Program 
Division  of  Cancer  Cause  and  Prevention 

National  Cancer  Institute 
October  1,  1977  through  September  30,  1978 

Dr.  Gio  B.  Gori ,  Director 


Introduction 


Since  1968,  the  National  Cancer  Institute's  Smoking  and  Health 
Program  has  been  a  leading  force  in  efforts  to  mitigate  the  dele- 
terious effects  of  smoking  on  health.  This  important  work  has 
advanced  significantly  because  of  the  quality  of  guidance  provided 
by  the  advisory  bodies  that  have  directed  the  Program  (the  Tobacco 
Working  Group  and  the  Smoking  and  Health  Review  Board)  and  the 
contributions  of  scores  of  dedicated  scientists  and  administrators 
worldwide.  The  close  collaboration  of  the  National  Heart,  Lung, 
and  Blood  Institute  and  the  U.  S.  Department  of  Agriculture  has 
broadened  the  scope  of  research  and  contributed  substantially  to 
balanced  find.ings. 

Significant  activities  of  the  Smoking  and  Health  Program  in- 
clude the  development  and  implementation  of  methods  to  identify 
individuals  at  high' risk  to  smoking-related  diseases,  research 
in  the  behavioral,  educational,  and  pharmacologic  approaches  to 
smoking  cessation,  and  the  development  of  practical  techniques 
for  manufacturing  low-hazard  cigarettes. 

Substantial  progress  has  been  made  in  each  of  these  activities. 
In  particular,  through  the  cooperation  of  both  the  cigarette  industry 
and  a  well-informed  public,  full  flavored,  low-hazard  cigarettes  can 
be  successfully  marketed  in  the  next  few  years.  The  health  risk  from 
moderate  consumption  of  these  cigarettes  should  be  significantly  be- 
low that  associated  with  today's  sales-weighted  average  cigarette. 
This  optimism  is  supported  by  the  success  of  researchers  in  determin- 
ing the  characteristics  of  experimental  less  hazardous  cigarettes, 
by  the  advances  in  flavor  and  acceptability  technology,  and  by 
epidemiologic  evidence.  In  fact,  forerunners  of  these  low-hazard 
cigarettes  have  already  been  introduced  on  the  American  market, 
and,  according  to  sales  figures  some  of  them  have  been  quite  ac- 
ceptable to  the  public. 

Because  of  the  success  achieved  thus  far,  this  field  of  study 
offers  a  major  opportunity  in  preventive  medicine,  one  that  should 
dramatically  affect  the  epidemiology  and  public  health  statistics 
of  the  coming  decades. 
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This  report  summarizes  the  progress  made  toward  achieving  the 
Smoking  and  Health  Program  objectives  of  reducing  the  morbidity  and 
mortality  of  smoking-related  diseases  and  describes  the  proposed 
research  needed  to  further  this  aim. 

Background 

The  overall  objective  of  the  Smoking  and  Health  Program  is  to 
reduce  the  morbidity  and  mortality  of  smoking-related  disease.  This 
requires  dual  public  action  to: 

•  Promote  public  awareness  of  smoking  hazards 

•  Reduce  the  risk  to  those  who  continue  to  smoke. 

The  first  of  these  actions  has  been  undertaken  through  public 
education  campaigns  sponsored  by  the  National  Clearinghouse  for 
Smoking  and  Health  (now  part  of  the  Center  for  Disease  Control, 
Department  of  Health,  Education  and  Welfare),  the  American  Cancer 
Society,  the  American  Heart  Association,  and  other  private  organi- 
zations. The  efforts  of  these  groups  are  continuing  and  include 
programs  for  special  segments  of  the  population,  e.g.,  pregnant 
women  and  school-age  children. 

The  National  Cancer  Institute's  Smoking  and  Health  Program 
has  undertaken  the  second  type  of  action.  In  collaboration  with 
the  National  Heart,  Lung,  and  Blood  Institute  and  the  U.  S.  Department 
of  Agriculture,  the  National  Cancer  Institute  has  addressed  itself 
specifically  to  the  problems  of  1)  identifying  the  individuals  most 
likely  to  develop  smoking-related  diseases,  2)  developing  means  of 
reducing  the  risks  of  such  individuals,  and  3)  designing  less 
hazardous  cigarettes. 

The  importance  of  the  Smoking  and  Health  Program  lies  in  the 
fact  that  scientific  research  has  provided  extensive  evidence  of 
the  biomedical  consequences  of  tobacco  use.  Specific  effects 
depend  upon  many  factors  including  the  type  and  number  of  cigar- 
ettes, the  extent  of  inhalation,  the  smoker's  age  and  health  status, 
genetic  factors,  and  his  or  her  immediate  environment.  Over  3,000 
compounds  have  been  identified  in  cigarette  smoke;  some  have  been 
directly  related  to  specific  health  hazards.  In  particular,  tar, 
nicotine,  carbon  monoxide,  nitrogen  oxides,  hydrogen  cyanide,  and 
acrolein  have  all  been  found  to  be  associated  with  disease  incidence. 

The  precise  extent  to  which  tobacco  usage  contributes  to  disease 
incidence  is,  of  course,  not  known  and  estimates  of  such  contri- 
bution vary.  However,  a  consensus  of  epidemiologic  evidence  and 
expert  opinion  provide  estimates  as  shown  below. 
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Percents 

Male 

Female 

30 

30 

85 

85 

33 

33 

70 

70 

40 

20 

35 

35 

50 

50 

90 

85 

25 

15 

50 

30 

Diseases 

Diseases  of  the  heart 

Bronchitis/emphysema 

Arteriosclerosis 

Cancer  of  the  oral  cavity 

Cancer  of  the  esophagus 

Cancer  of  the  pancreas 

Cancer  of  the  larynx 

Cancer  of  the  trachea,  bronchus  and  'lung 

Cancer  of  the  kidney 

Cancer  of  the  bladder 

Estimated  Percents  of  Disease  Incidence 
Attributable  to  Tobacco  Usage 


These  values  serve  as  a  measure  of  the  importance  of  achieving 
Smoking  and  Health  Program  objectives. 

Approaches  to  Achieving  Objectives 

To  reduce  the  incidence  of  diseases  associated  with  tobacco 
usage,  three  approaches  have  been  taken  (Figure  1). 

The  first  approach  involves  the  identification  of,  and  assis- 
tance to,  individuals  at  high  risk  to  tobacco-related  diseases.  This 
includes  considerations  of  environmental,  inborn  host,  and  behavioral 
characteristics. 

The  second  approach  is  that  of  pharmacological  intervention, 
with  emphasis  on  anti-smoking  drug  development. 

The  third  approach  is  the  modification  of  smoking  products. 
This  last  approach  includes  all  aspects  of  smoking  products  design 
and  development:  agronomic  factors,  chemistry,  bioassay  develop- 
ment, acceptability  research,  and  engineering. 

Further  epidemiological  surveys  are  required  to  assure  that 
these  approaches  have  been  successful  and  that  there  is  indeed  a 
reduction  in  the  incidence  of  smoking-related  diseases. 

Interdisciplinary  Cooperation 

The  health  and  technological  problems  connected  with  tobacco 
and  tobacco  smoke  are  complex  and  cross  a  variety  of  disciplines 
and  interests.  For  instance,  it  is  to  the  advantage  of  tobacco 
farmers  and  a  function  of  the  U.S.  Department  of  Agriculture  to 
foster  research  on  agronomic  varieties  of  tobacco  that  may  result 
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Figure  1.     Research  Plan  to  Reduce  the  Incidence  of 
Smoking-Related  Diseases 
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in  less  harmful  smoking  products,  as  evaluated  by  agencies  with  the 
necessary  competence,  such  as  the  National  Cancer  Institute  and  the 
National  Heart,  Lung,  and  Blood  Institute. 

The  improvement  in  some  cigarette  characteristics  may  possibly 
result  in  the  worsening  of  others;  close  collaboration  of  experts  in 
carcinogenesis,  cardiovascular  and  respiratory  diseases,  and  tobacco 
technology  is  mandatory  to  ensure  that  cigarettes  become  less  hazardous 
for  as  many  as  possible  of  their  potential  effects  in  man. 

Since  smoking  withdrawal  is  a  majpr  component  of  the  entire 
smoking  and  health  issue,  the  National  Cancer  Institute  coordinates 
its  efforts  with  those  of  other  public  health  agencies  to  develop 
smoking  withdrawal  techniques  for  the  high-risk  smoker  and  to  identify 
individuals  at  risk  due  to  inborn  characteristics  and  environmental 
factors. 

Developing  specifications  for  less  hazardous  cigarette  models 
and  for  the  attendant  biological  and  chemical  analyses  requires  the 
assistance  of  individuals  qualified  in  a  wide  spectrum  of  disciplines. 
Thus,  the  Smoking  and  Health  Program  supplements  the  expertise  re- 
presented on  the  Smoking  and  Health  Review  Board  with  consultants  from 
government,  academia,  and  industry.  Depending  on  the  specialty  re- 
quired, these  individuals  are  invited  to  participate  in  special  meetings 
that  address  particular,  rapidly  changing,  or  high  priority  issues  in 
smoking  and  health.  The  former  Tobacco  Working  Group  had  been  particu- 
larly instrumental  in  providing  scientific  advice  to  the  Smoking  and 
Health  Program  from  its  inception.  Many  former  members  of  this  group 
continue  to  collaborate  with  the  Program.  The  Smoking  and  Health  Review 
Board  members,  the  former  Tobacco  Working  Group  members,  and  the  Smok- 
ing and  Health  Program  consultants  are  listed  below. 

Smoking  and  Health  Review  Board 

Dr.  Joseph  F.  Fraumeni ,  Jr. 
National  Cancer  Institute 

Dr.  Harry  W.  Hays 

U.  S.  Department  of  Agriculture 

Dr.  Gardner  C.  McMillan 

National  Heart,  Lung,  and  Blood  Institute 

Dr.  Mearl  F.  Stanton 
National  Cancer  Institute 

Dr.  T.  C.  Tso 

U.  S.  Department  of  Agriculture 
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Tobacco  Working  Group 
(1968-1977) 

1968  -  70  Carl  G.  Baker,  National  Cancer  Institute 

1972  -  75  William  W.  Bates,  Liggett  &  Myers,  Inc. 
1977  -  77  Sam  P.  Battista,  Arthur  D.  Little,  Inc. 

1968  -  77  Fred  G.  Bock,  Roswell  Park  Memorial  Institute 

1968  -  73  Roswell  K.  Boutwell,  University  of  Wisconsin 

1968  -  70  Hans  L.  Falk,  National  Institute  of  Environmental  Health 

1973  -  77  Alfred  Fishman,  Hospital  of- the  University  of  Pennsylvania 

1974  -  75  Jean  D.  Gibbons,  University  of  Alabama 

1969  -  77  Gio  B.  Gori ,  National  Cancer  Institute 

1972  -  74 

,q'^  ^^}  Michael  R.  Guerin,  Oak  Ridge  National  Laboratory 

1974  -  77  Ian  Higgins,  University  of  Michigan 

1973  -  75  Dietrich  Hoffmann,  American  Health  Foundation 

1972  -  74 

^q_^  ^^}  I,  W.  Hughes,  Brown  &  Williamson  Tobacco  Corporation 

1968  -  76  Charles  J.  Kensler,  Arthur  D.  Little,  Inc. 

1968  -  69  Paul  Kotin,  National  Institute  of  Environmental  Health 

1973  -  77  Henry  C.  McGill,  University  of  Texas 

1969  -.77  Gardner  C.  McMillan,  National  Heart,  Lung  and  Blood  Institute 
1968  -  70  Ian  A.  Mitchell,  Department  of  Health,  Education  and  Welfare 
1972  -  77  Thomas  B.  Owen,  National  Cancer  Institute 

1976  -  77  Alan  Rodgman,  R.  J.  Reynolds  Tobacco  Company 

1968  -  74  Umberto  Saffiotti ,  National  Cancer  Institute 

1968  -  74  Marvin  A.  Schneiderman,  National  Cancer  Institute 

1976  -  77  Robert  B.  Seligman,  Philip  Morris,  U.S.A. 

1972  -  74  Irving  J.  Selikoff,  Mt.  Sinai  School  of  Medicine 

1968  -  76  Murray  Senkus,  R.  J.  Reynolds  Tobacco  Company 

1974  -  75  Philippe  Shubik,  Eppley  Institute  for  Research  in  Cancer 
1968  -  77  A.  W.  Spears,  Lorillard  Research  Center 

1968  -  69  Jesse  L.  Steinfeld,  National  Cancer  Institute 

1968  -  77  T.  C.  Tso,  Agricultural  Research  Service,  U.S.D.A. 

1968  -  74  Benjamin  L.  Van  Duuren,  New  York  University  Medical  Center 

1968  -  76  Helmut  Wakeham,  Philip  Morris,  U.S.A. 

1968  -  73  Ernst  L.  Wynder,  American  Health  Foundation 


Smoking  and  Health  Program  Consultants 


Dr.  Fawky  Abdallah 
Imperial  Tobacco  Limited 

Dr.  Alan  Armitage 

Council  for  Tobacco  Research 

Dr.  Mark  Armstrong 
University  of  Iowa 

Dr.  James  Atkins 
University  of  Texas 

Dr.  Oscar  Auerbach 

Veterans  Administration  Hospital 

East  Orange,  New  Jersey 

Dr.  John  Bailar 

National  Cancer  Institute 

Dr.  James  Bain 
Emory  University 

Dr.  Carl  G.  Baker 

Hazleton  Laboratories  America,  Inc. 

Dr.  David  Bates 

University  of  British  Columbia 

Dr.  William  W.  Bates  ■ 
LiggettS  Myers  Tobacco  Company 

Dr.  Mario  Battigelli 
University  of  North  Carolina 

Dr.  Sam  P.  Battista 
Arthur  D.  Little,  Inc. 

Dr.  John  F.  Benner 
University  of  Kentucky 

Dr.  John  Berg 

Colorado  Regional  Cancer  Registry 

Dr.  Donald  M.  Blount 
National  Heart,  Lung  and  Blood 
Institute 

Dr.  Edwin  Boatman 
University  of  Washington 


Dr.  Fred  G.  Bock 

Roswell  Park  Memorial  Institute 

Dr.  Roswell  K.  Boutwell 
University  of  Wisconsin 

Dr.  Edward  Bresnick 
Medical  College  of  Georgia 

Dr.  Kenneth  Brinkhous 
University  of  North  Carolina 

Dr.  Stuart  Brooks 

Department  of  Environmental  Health 

Cincinnati,  Ohio 

Dr.  John  Caton 

Oak  Ridge  National  Laboratories 

Dr.  Ercoli  Cavalieri 
University  of  Nebraska 

Dr.  James  F.  Chaplin 

U.  S.  Department  of  Agriculture 

Dr.  0.  T.  Chortyk 

Richard  B.  Russell  Research  Center 

Dr.  Thomas  B.  Clarkson 
Bowman-Gray  School  of  Medicine 

Dr.  Richard  Corlett 
University  of  Washington 

Dr.  Morton  J.  Cowan 
National  Heart,  Lung  and  Blood 
Institute 

Dr.  John  Craighead 
University  of  Vermont 

Dr.  Sidney  Cutler 

Georgetown  University  School  of  Medicine 

Dr.  Gerald  Deneau 
University  of  California 
School  of  Medicine 


Dr.  Louis  Diamond 
University  of  Kentucky 

Dr.  Edward  F.  Domino 
University  of  Michigan 

Dr.  Grace  M.  Donnelly 
University  of  Kentucky 

Dr.  John  Edward  Dunn 
California  Department  of  Public 
Health 

Dr.  John  T.  Edsall 
Harvard  Universi  ty 

Dr.  Gerald  F.  Egan 
Exxon  Corporation 

Dr.  Ronald  Estabrook 
University  of  Texas 

Dr.  Hans  L.  Falk 
National  Institute  of 
Environmental  Health  Sciences 

Dr.  Alfred  Fishman 
Hospital  of  the  University  of 
Pennsylvania 

Dr.  Bernard  Fox 

National  Cancer  Institute 

Dr.  Robert  Forster 
Hospital  of  the  University  of 
Pennsylvania 

Dr.  F.  John  Francis 
University  of  Massachusetts 

Dr.  Joseph  F.  Fraumeni ,  Jr. 
National  Cancer  Institute 

Dr.  Perry  J.  Gehring 
Dow  Chemical  Company 

Dr.  Jean  D.  Gibbons 
University  of  Alabama 

Dr.  Michael  R.  Guerin 

Oak  Ridge  National  Laboratory 


Mr.  Howard  M.  Halter 
World  Tobacco  U.S.  and  Canadian 
Operation,  AMF 

Dr.  E.  Cuyler  Hammond 
American  Cancer  Society 

Dr.  Naomi  Harley  • 

New  York  University  Medical  Center 

Dr.-  John  Hayes 
Mai  lory  Institute 

Dr.  Harry  W.  Hays 

U.S.  Department  of  Agriculture 

Dr.  Allen  Heim 

National  Cancer  Institute 

Dr.  John  Heller 

National  Cancer  Institute 

Dr.  J.  Alan  Herd 

New  England  Primate  Center 

Dr.  Ian  Higgins 
University  ofMichigan 

Dr.  Peter  Hill 

American  Health  Foundation 

Dr.  Marcus  E.  Hobbs 
Duke  University 

Dr.  Dietrich  Hoffmann 
American  Health  Foundation 

Dr.  Evan  C.  Horning 
Baylor  College  of  Medicine 

Dr.  I.  W.  Hughes 
Brown  and  Williamson  Tobacco 
Corporation 

Dr.  Robert  E.  Hyatt 
Mayo  Clinic 

Dr.  Ronald  H.  Ingram 
Peter  Bent  Brigham  Hospital 
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Dr.  Thomas  N.  James 

University  of  Alabama  Medical  Center 

Dr.  Murray  E.  Jarvik 

Veterans  Administration  Brentwood 

Hospital 
Los  Angeles,  California 

Professor  Harold  A.  Kahn 
Johns  Hopkins  University  School  of 
Hygiene  and  Public  Health 

Dr.  Morley  Kare 

Monell  Chemical  Senses  Center 

Dr.  Charles  H.  Keith 
Celanese  Fibers  Company 

Dr.  Kenneth  Keller 

North  Carolina  State  University 

Dr.  Ann  Kennedy 

Harvard  School  of  Public  Health 

Dr.  Charles  J.  Kensler 
Arthur  D.  Little,  Inc. 

Mr.  Robert  L.  Kersey 

Liggett  &  Myers  Tobacco  Company 

Dr.  Irving  Kessler 
Johns  Hopkins  University 

Dr.  Jerome  Kleinerman 
St.  Luke's  Hospital 

Dr.  Francis  Klocke 
Buffalo  General  Hospital 

Dr.  George  B.  Koelle 
University  of  Pennsylvania 
School  of  Medicine 

Dr.  Bruce  Kottke 
Mayo  Clinic 

Dr.  B.  K.  Krotoszynski 
III  Research  Institute 

Dr.  H.  Kubota 

Oak  Ridge  National  Laboratory 


Dr.  Marvin  Kuschner 
State  University  of  New  York 
at  Stony  Brook 

Dr.  Louis  Lasagna 
University  of  Rochester 

Mr.  Thomas  Lee 

National  Bureau  of  Standards 

.Dr.  Claude  J.  Lenfant 
National  Heart,  Lung  and  Blood 
Institute 

Dr.  Morton  Levin 

Johns  Hopkins  University  School  of 
Hygiene  and  Public  Health 

Dr.  William  Lijinsky 

Oak  Ridge  National  Laboratory 

Mr.  Clifford  Lilly 
Philip  Morris,  U.S.A. 

Dr.  John  P.  Long 
University  of  Iowa 

Dr.  Harold  N.  MacFarland 
Gulf  Oil  Corporation 

Dr.  Robert  Mahley 
National  Heart,  Lung  and  Blood 
Institute 

Dr.  Owen  Mailer 

Monell  Chemical  Senses  Center 

Dr.  Charles  Mattina 

Peter  J.  Schweitzer  Division 

Kimberly  Clark  Corporation 

Dr.  Bruce  McCul lough 
Southwest  Foundation  for  Research 
and  Education 

Dr.  Henry  C.  McGill,  Jr. 
University  of  Texas 

Dr.  C.  A.  McMahan 
University  of  Texas 
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Dr.  Gardner  C.  McMillan 
National  Heart,  Lung  and  Blood 
Institute 

Dr.  Harold  Menkes 
Johns  Hopkins  University 
School  of  Medicine 

Dr.  Sanford  A.  Miller 
Massachusetts  Institute  of 
Technology 

Dr.  Ralph  Mitchell 

Battel le  Memorial  Institute 

Dr.  E.  L.  Moore 

U.S.  Department  of  Agriculture 

Dr.  William  J.  Moorman 
National  Institute  for 
Occupational  Safety  and  Health 

Dr.  Gerald  P.  Morie 
Tennessee  Eastman  Company 

Dr.  Kenneth  Moser 
University  Hospital  of 
San  Diego  County 

Dr.  Jay  Moskowi tz 
National  Heart,  Lung  and  Blood 
Institute 

Dr.  Robert  Murphy 
University  of  Colorado  Medical 
School 

Dr.  Paul  Nettesheim 

Oak  Ridge  National  Laboratory 

Dr.  Mark  Nickerson 
McGill  University 

Dr.  Thomas  Osdene 
Philip  Morris,  U.S.A. 

Dr.  Ruth  Pick 

Michael  Reese  Hospital  and 
Medical  Center 

Dr.  Philip  Pratt 

Duke  University  Medical  Center 


Dr.  Osgood  D.  Priddle 
Bausch  and  Lomb 

Dr.  James  R.  Prine 

Los  Alamos  Scientific  Laboratory 

Dr.  Roger  L.  Priore 

Roswell  Park  Memorial  Institute 

Dr.  Donald  F.  Proctor 

Johns  Hopkins  School  of  Hygiene 

Dr.  Russell  Prough 
University  of  Texas 

Dr.  K.  Pump 

University  of  British  Columbia 

Dr.  Gunter  Rathkamp 
Waters  Mestenick  G.m.b.H. 

Dr.  William  Reece 
Iowa  State  University 

Dr.  William  K.  Riker 

University  of  Oregon  Medical  School 

Dr.  W.  E.  Rinehart 
Bio/Dynamic,  Inc. 

Dr.  Abel  L.  Robertson,  Jr. 
Case  Western  Reserve  University 

Dr.  John  Rockett 

National  Bureau  of  Standards 

Dr.  Alan  Rodgman 

R.  J.  Reynolds  Tobacco  Company 

Dr.  Geno  Saccomanno 

St.  Mary's  and  VA  Hospitals 

Dr.  Umberto  Saffiotti 
National  Cancer  Institute 

Dr.  J.  M.  Salhany 
University  of  Nebraska 

Dr.  Irwin  Schmeltz 
American  Health  Foundation 
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Dr.  Marvin  A.  Schneiderman 
National  Cancer  Institute 

Dr.  Frederick  J.  SchuHz 
Lorillard  Research  Center 

Dr.  Robert  B.  Seligman 
Philip  Morris,  U.S.A. 

Dr.  Irving  J.  Selikoff 

Mt.  Sinai  School  of  Medicine 

Dr.  William  Selke 
Kimberly  Clark  Corporation 

Dr.  Murray  Senkus 

R.  J.  Reynolds  Tobacco  Company 

Dr.  Michael  B.  Shimkin 
University  of  California, 
San  Diego 

Dr.  A.  W.  Spears 
Lorillard  Research  Center 

Dr.  Reuel  Stallones 
University  of  Texas 
School  of  Public  Health 

Dr.  Mearl  F.  Stanton 
National  Cancer  Institute 

Dr.  Jesse  L.  Steinfeld 
Mayo  Clinic 

Dr.  G.  W.  Stokes 
University  of  Kentucky 

Dr.  James  R.  Stokely 

Oak  Ridge  National  Laboratory 

Dr.  Jack  T.  Strong 
Louisiana  State  University 
Medical  School 

Dr.  Martin  Summerfield 
New  York  University 

Dr.  Philip  S.  Thayer 
Arthur  D.  Little,  Inc. 


Dr.  Wilbur  Thomas 
Albany  Medical  College 

Dr.  Be la  Toth 
University  of  Nebraska 

Dr.  Richard  E.  Tracy 
Louisiana  State  University 

Dr.  T.  C.  Tso 

U.S.  Department  of  Agriculture 

Dr.  Walter  S.  Tyler 
University  of  California 

Dr.  Benjamin  L.  Van  Duuren 

New  York  University  Medical  Center 

Dr.  Steven  Vatner 

New  England  Primate  Center 

Dr.  Helmut  Wakeham 
Philip  Morris,  U.S.A. 

Dr.  Lee  Wattenberg 
University  of  Minnesota 

Dr.  Elizabeth  Weisburger 
National  Cancer  Institute 

Dr.  Otto  Wong 

Georgetown  University  School  of 
Medicine 

Dr.  John  Wyatt 
University  of  Kentucky 

Dr.  Ernst  L.  Wynder 
American  Health  Foundation 

Dr.  Stanley  Yamashiro 

University  of  Southern  California 

Dr.  Donovan  Yeates 
New  York  University 

Dr.  Raymond  Yesner 

Veterans  Administration  Hospital 

West  Haven,  Connecticut 
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Program  Management  and  Resource  Allocation 

Dr.  Gio  B.  Gori  and  Dr.  Thomas  B.  Owen  of  the  National  Cancer 
Institute  are  the  Director  and  Assistant  Director,  respectively,  of 
the  Smoking  and  Health  Program.  They  supervise  the  overall  program, 
provide  scientific  guidance,  and  monitor  projects. 

Program  management  and  support  are  provided  by  the  Prime  Con- 
tractor, Enviro  Control,  Inc.,  whose  responsibilities  include  over- 
all program  coordination,  activities  in  support  of  the  program  office, 
and  direct  management  of  all  subcontracts  assigned  to  it.  The  National 
Cancer  Institute  is  directly  responsible  for  interagency  agreements 
and  retains  control  of  all  major  scientific  and  policy  decisions.  The 
organizational  scheme  is  illustrated  in  Figure  2, 
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Figure  3  illustrates  the  distribut  on  of  effort  by  research  area. 
Descriptions  of  individual  projects  are  given  in  a  later  section  of  this 
report. 

Current  Activities 

The  activities  discussed  in  this  section  represent  efforts  directed 
at  one  or  more  of  the  three  Program  objectives. 

During  the  past  12  months,  funds  were  allocated  for  28  projects 
involving  various  aspects  of  tobacco-related  research.  Of  these,  six 
projects  (including  four  interagency  agreements)  are  under  the  direct 
management  of  the  National  Cancer  Institute.  The  remaining  22  projects, 
contracted  with  nongovernmental  institutions,  are  under  the  management 
of  Enviro  Control,  Inc.  Table  1  lists  current  Smoking  and  Health  Program 
contracts  and  Table  2  lists  those  contracts  that  were  completed  during 
the  past  12  months. 
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ASSIST  POPULATION 
AT  RISK 
$209 
(3%) 


CHEMICAL  ANALYSES 
$709  (12%) 


TOBACCO  -  $91  (2%) 


CIGARETTE 

COMBUSTION 

$12 

SKIN  PAINTING 
BIOASSAY 
$49  (1%) 


ALL  DOLLAR  FIGURES  X  1000 
TOTAL  FUNDING  $5985 
ALL  FIGURES  ANNUALIZED 


Figure  3.  Current  Resource  Allocation  of  the  Smoking 
and  Health  Program  for  Fiscal  Year  1978 
(October  1,  1977  -  September  30,  1978). 
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Table  1 

Smoking  and  Health  Program  Contracts 
October  1977  -  September  1978 


DEVELOPMENT  OF  A  LESS  HAZARDOUS  CIGARETTE 


Chemical  and  Biochemical  Analyses 

American  Health  Foundation 
New  York,  New  York 
SHP-74-109 

Arthur  D.  Little,  Inc. 
Cambridge,  Massachusetts 
SHP-75-116 

ERDA/Oak  Ridge  National  Laboratory 
Oak  Ridge,  Tennessee 
Y01-CP-60206 


Evaluation  of  Carcinogenic  Agents 
'in  Cigarette  Smoke 


Development  of  a  Flavor  System 
for  Acceptability  to  Smokers  of 
Candidate  Less  Hazardous  Cigarettes 

Collection,  Separation  and  Eluci- 
dation of  the  Components  of  Cigar- 
ette Smoke  and  Smoke  Condensate 


Princeton  University 
Princeton,  N.J. 
SHP-75-108 

U.S.  Department  of  Agriculture 
Beltsville,  Maryland 
YOl-CP-60209 


A  Computer-Simulated  Cigarette 
Model  for  Use  in  the  Development 
of  Less  Hazardous  Cigarettes 

Modification  of  Tobacco  Through 
Production  and  Curing  Process 


Bioassay  for  Tumorigenic  Activity 

Arthur  D.  Little,  Inc. 
Cambridge,  Massachusetts 
SHP-74-105-SA1 


Battel le  Pacific  Northwest 

Laboratories 
Richland,  Washington 
NOl-CP-43315 


A  Coordinated  Program  on  Biological 
Effects  of  Cigarette  Smoke:  Short- 
Term  XOL  Vitro  Bioassays,  Models  of 
Neoplasia,  and  other  Aspects  of 
Carcinogenesis 

Inhalation  Bioassay  of  Cigarette 
Smoke  in  Dogs:  High  Nicotine/Low 
Nicotine 


Battel le  Pacific  Northwest 

Laboratories 
Richland,  Washington 
SHP-75-121 


Inhalation  Bioassay  of  Cigarette 
Smoke  in  Rats 
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Table  1   (cont'd) 


Borriston  Research  Laboratories 
Temple  Hills,  Maryland 
N01-CP-55666-SA12 

ERDA/Oak  Ridge  National  Laboratory 
Oak  Ridge,  Tennessee 
YOl-CP-40206 

Harvard  University  (Beth  Israel) 
Cambridge,  Massachusetts 
SHP-75-111 


Hazleton  Laboratories  America,  Inc. 

Vienna,  Virginia 

SHP-75-112 


Hazleton  Laboratories  America,  Inc. 

Vienna,  Virginia 

SHP-75-117 

Southwest  Foundation  for 
Research  and  Education 
San  Antonio,  Texas 
SHP-74-102-SA1 

Veterans  Administration  Hospital 
East  Orange,  New  Jersey 
YOl-CP-40205 


Inhalation  Bioassay  of  Cigarette 
Smoke  in  Dogs:  High  and  Low 
Nicotine  Content 

Cigarette  Smoke  Bioassay 
Development 


.Inhalation  Bioassay  of  Cigarette 
Smoke  in  Pigeons:  Effect  of 
Nicotine  and  Carbon  Monoxide  on 
Atherogenesis 

Inhalation  Bioassay  of  Cigarette 
Smoke  in  Dogs:  Effects  of  Nicotine, 
Carbon  Monoxide,  and  Nitrogen 
Oxides  on  Atherogenesis 

Respiratory  Impairment  in  Beagles 
Exposed  to  Cigarette  Smoke 


Inhalation  Testing  of  Cigarette 
Smoke  in  Baboons 


Effects  of  High  and  Low  Nicotine 
Cigarettes  on  Male  Beagle  Dogs 


RISK-RELATED  FACTORS 


Individual  Risk  Analysis 

American  Health  Foundation 
New  York,  New  York 
SHP-74-106C 

Arthur  D.  Little,  Inc. 
Cambridge,  Massachusetts 
SHP-75-110 

Enviro  Control ,  Inc. 
Rockville,  Maryland 
SHP-75-120 


Smoking  Patterns  and  Smoking- 
Related  Diseases 


Cigarette  Dosimetry  in  Man: 
Development  of  Equipment  and 
Techniques 

An  International  Epidemiologic 
Study  of  the  Relationship  Between 
Lung  Cancer  and  Cigarette  Smoking 
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Table  1  (cont'd) 


International  Agency  for 

Research  on  Cancer 
Lyon,  France 
SHP-76-130 


Case  Control  Study  of  Lung  Cancer 
in  Cuban  Women 


Assisting  Populations  at  Risk 


American  Health  Foundation 
New  York,  New  York 
SHP-74-104B 


Clinical  Trials  for  Pharmacological 
.Approaches  to  Smoking  Withdrawal 


To  Be  Determined 


Evaluation  of  Nicotine  Titration 
as  a  Function  of  Changing  Smoking 
Patterns 


MANAGEMENT  SUPPORT 


Enviro  Control ,  Inc. 
Rockville,  Maryland 
NOl-CP-55666 


Smoking  and  Health  Prime  Contract 
(includes  tobacco/cigarette 
procurement) 
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Table  2 

Smoking  and  Health  Program  Contracts  W 

Completed  During  the  Past  12  Months 

Meloy  Laboratories,  Inc.  Preparation  and  Analysis  of  Cigarette 

Falls  Church,  Virginia  Smoke  Condensate  Samples 

SHP-75-118 

Hazleton  Laboratories  America,  Inc.   Mouse  Dermal  Bioassay  of  Cigarette 

Vienna,  Virginia  Smoke  Condensate 

SHP-74-101 

Johns  Hopkins  University  Pulmonary  Screening  Tests  for  the 

Baltimore,  Maryland  Effects  of  Cigarette  Smoke  on  Small 

SHP-74-103  Airways  in  the  Human  Lung 

Roswell  Park  Memorial  Institute      Bioassay  of  Cigarette  Smoke 
Buffalo,  New  York  Condensate  by  Sebaceous  Gland 

SHP-75-113  Suppression  Test 
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Identification  of  Individuals  at  High  Risk.  Although  it  has  been  well 
established  that  there  is  an  association  between  smoking  and  certain 
diseases,  not  all  smokers  develop  these  diseases.  In  order  to  help  those 
individuals  at  high  risk  and  to  ensure  achievement  of  Smoking  and  Health 
Program  objectives,  it  is  necessary  to  identify  those  factors  that 
increase  the  risk  of  developing  tobacco-related  diseases.  This  section 
describes  some  of  the  Smoking  and  Health  Program  activities  that  have  been 
directed  towards  this  goal. 

Smoking  and  Health  Program  epidemiologic  studies  indicate  that  1)  for 
those  who  have  smoked  for  an  extended  number  of  years,  there  is  a  reduction 
of  lung  cancer  risk  when  low  rather  than  high  tar  cigarettes  have  been 
smoked  for  more  than  10  years,  and  there  is  a  reduction  of  larynx  cancer 
risk  when  filter  rather  than  nonfilter  cigarettes  have  been  smoked  for  more 
than  10  years;  2)  a  relationship  may  exist  between  tobacco  use  and  nonpul- 
monary  cancers  and  other  diseases  (e.g.,  pancreatic  and  urinary  tract 
cancers);  and  3)  lung  cancer  risks  are  greater  for  lower  educational  and 
socioeconomic  groups. 

Other  epidemiologic  investigations  have  revealed  that  exposure  to 
coal  or  granite  dust,  cotton  fiber,  asbestos  and  other  occupational  hazards 
increases  the  risk  of  developing  chronic  obstructive  lung  disease  and  that 
this  risk  is  increased  further  by  cigarette  smoking.  Smokers  suffering 
from  allergic  problems  or  cardiovascular  disturbances  may  also  have  greater 
susceptibility  to  tobacco-related  diseases. 

The  current  data  base  for  related  epidemiologic  studies  associated 
with  specific  smoking  habits,  types  of  tobacco  smoked,  etc.,  now  covers 
nine  cities  in  the  United  States  and  five  Western  European  countries. 
Since  cancer  incidence  and  mortality  rates  in  Europe  are  different  from 
those  in  the  United  States,  data  on  the  relationship  between  smoking  and 
cancer  in  these  countries  should  increase  present  knowledge  of  cancer 
etiology.  Cross-national  comparisons  of  smoking  patterns  and  behavior 
will  be  made  with  the  United  States  data.  A  new  effort  has  been  initiated 
to  study  lung  cancer  in  Cuban  women,  who  have  the  highest  female  mortality 
rate  from  lung  cancer  for  the  American  hemisphere.  This  study  offers  a 
unique  opportunity  for  determining  a  risk  related  to  the  smoking  of  dark 
tobacco. 

In  order  to  identify  high  risk  individuals,  methods  are  being  sought 
for  the  routine  testing  of  susceptibility  to  tobacco-related  diseases. 
For  example,  the  discovery  in  1973  of  an  inherited  deficiency  of  an  enzyme 
inhibitor  known  as  alpha-1-antitrypsin  stimulated  research  into  the  iden- 
tification of  genetic  markers  in  lung  disease  and  convinced  some  investi- 
gators that  any  degree  of  alpha-1-antitrypsin  deficiency  increases  the 
likelihood  of  developing  emphysema. 

Aryl  hydrocarbon  hydroxylase  (AHH),  another  enzyme  system,  has  also 
received  considerable  attention  since  persons  with  high  levels  of  this 
enzyme  may  have  increased  susceptibility  to  certain  environmental  carcino- 
gens -  including  those  found  in  tobacco  smoke. 
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One  of  the  major  difficulties  involved  in  screening  high  risk 
populations,  however,  is  the  development  of  AHH  tests  that  have  an 
acceptable  degree  of  sensitivity,  specificity  and  reproducibility.  The 
Smoking  and  Health  Program  continues  to  seek  reliable  approaches  to 
solving  this  problem. 
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Two  studies  have  recently  been  initiated  to  determine  the  role  of 
specific  cigarette  smoke  components  on  atherogenesis.  Two  animal  models 
are  used  in  these  studies:  the  White  Carneau  pigeon,  which  develops 
spontaneous  atherosclerotic  lesions,  and  the  beagle  dog,  which  will  develop 
atherosclerotic  disease  when  fed  a  hypercholesterol  diet.  Both  animal 
models  are  being  exposed  to  cigarette  smoke  containing  known  levels  of 
nicotine,  carbon  monoxide,  and  nitrogen  oxides,  with  subsequent  observa- 
tions relating  the  synergistic  effect  of  cigarette  smoke  components  on 
atherosclerotic  disease. 

Another  research  area  is  the  development  of  a  system  for  delivering 
measured  amounts  of  smoke  to  human  smokers.  The  system  to  be  designed 
will  be  minimally  invasive,  not  interfere  with  normal  smoking  practice, 
and  not  intimidate  the  smoker.  The  intent  of  this  research  is  to  provide 
a  method  for  accurately  determining  the  human  smoker's  puff  profile  and 
contribute  to  the  National  Cancer  Institute's  goal  of  determining  smoking 
mechanics  and  exposure  levels  of  individuals  at  risk  of  smoking-related 
diseases.  This  precise  dosimetric  apparatus  will  help  remove  unwanted 
variables  in  the  assessment  of  the  effects  of  smoke  exposure. 

Pharmacological  Approaches.  The  second  approach  of  the  Smoking  and  Health  \ 
Program  is  based  on  the  hypothesis  that  cigarette  smoking  is  a  form  of 
drug  dependence  on  or  addiction  to  nicotine.  Consequently,  pharmacological 
intervention  is  an  obvious  approach  to  smoking  reduction  and  cessation. 
The  heavy  smoker,  the  problem  smoker  at  high  risk  of  disease,  cannot  easily 
overcome  the  pharmacological  rewards  of  nicotine  even  in  the  presence  of 
strong  motivating  factors.  Therefore,  it  is  important  to  reduce  the  risk 
of  disease  for  all  smokers  (especially  heavy  smokers)  who  continue  to  smoke 
despite  all  the  dire  warnings. 

A  pharmacological  study  has  been  started  using  inhalation  of  a  nico- 
tine aerosol.  This  is  based  on  earlier. observations  that  inhalation  best 
resembles  the  human  smoking  condition  and  gives  the  primary  satisfaction 
of  nicotine  from  cigarettes  but  does  not  introduce  other  harmful  components 
of  cigarette  smoke.  In  the  past,  this  method  has  had  only  limited  success 
because  of  the  difficulty  in  generating  a  mist  of  small  particle  size  able 
to  pass  into  the  lungs  instead  of  impacting  on  the  larynx.  The  necessary 
l-5p  particle  size  has  been  generated  by  using  a  modified  Babington 
nebulizer. 

A  preliminary  study  using  13  smokers  in  a  two-week  study  was  success- 
ful. An  extended  chronic  study  using  30  subjects  for  three  months  is  now 
under  way.  This  drug  therapy  is  being  used  in  conjunction  with  counseling 
to  assist  smokers  in  withdrawing  from  smoking  and  maintaining  initial 
quitting  rates.  If  this  study  is  successful,  an  expanded  clinical  trial 
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will  be  evaluated.  Consideration  will  be  given  to  using  nicotine  agonists 
and  antagonists,  under  clinical  conditions,  which  may  alter  the  patients' 
need  or  desire  for  nicotine.  All  participants  used  in  these  studies  are 
screened  by  medical  questionnaire,  physical  exam,  blood  chemistry  and  ECG 
to  ensure  subjects  are  healthy. 

Two  additional  projects  related  to  a  pharmacological  approach  to 
smoking  are  just  getting  started.  One  is  a  study  to  define  the  flavor 
profile  of  nicotine  and  determine  possible  alternative  flavorings  which 
may  be  used  as  a  substitute  in  low  nicotine  cigarettes.  The  second  is  a 
study  to  observe  variations  in  smoking  patterns  that  accompany  changes  in 
the  tar,  nicotine,  and  CO  yields  of  cigarettes.  This  latter  study  addres- 
ses the  important  issue  of  whether  a  smoker  adjusts  his  daily  cigarette 
usage  in  order  to  maintain  a  fixed  level  of  certain  smoke  constituents, 
particularly  nicotine. 

Less  Hazardous  Cigarettes.  Because  of  political,  social,  and  economic 
factors,  it  is  unrealistic  to  propose  tobacco  prohibition  as  a  feasible 
short-term  goal.  Anti smoking  campaigns  and  smoking-cessation  clinics  have 
achieved  only  moderate  success.  Over  600  billion  cigarettes  are  consumed 
by  approximately  53  million  Americans  annually  and  increasing  numbers  of 
women  and  teenagers  have  been  taking  up  the  smoking  habit  in  recent  years. 
A  practical  alternative  is  to  develop  a  methodology  for  producing  cigarettes 
that  are  less  hazardous  than  those  currently  available  and  are  acceptable 
to  smokers.  Ongoing  research  indicates  that  such  an  objective  is  feasible 
and  imminent. 

Epidemiologic  studies  have  established  a  dose-response  relationship 
between  tobacco  use  and  certain  forms  of  cancer,  cardiovascular  and 
respiratory  diseases;  the  risks  to  these  diseases  decrease  as  the  quantities 
of  toxic  smoke  constituents  inhaled  by  the  smoker  decrease.  Thus,  the 
reduction  of  these  toxic  yields,  in  the  form  of  less  hazardous  cigarettes, 
should  lead  to  a  reduction  in  the  incidence  of  tobacco-related  diseases. 
Such  cigarettes,  however,  must  be  acceptable  to  smokers  if  they  are  to  be 
truly  effective.  Smoker  surveys  show  that  smoking  habits  can  be  altered 
gradually  as  new  brands  have  been  introduced,  many  of  which  were  charac- 
terized as  being  less  harmful  to  the  smoker  than  their  predecessors.  It 
is  therefore  feasible  to  reduce  the  risks  to  tobacco-related  diseases 
through  the  development  of  consumer-acceptable  cigarettes  that  have  reduced 
yields  of  toxic  constituents. 

However,  yery   few  currently  available  commercial  cigarettes  have 
sufficiently  low  toxic  yields  that  they  could  properly  be  termed  "less 
hazardous"  cigarettes.  What  precisely  constitutes  a  less  hazardous 
cigarette  is,  of  course,  controversial.  A  defensible  definition  has  been 
provided  by  recent  studies:  according  to  it,  a  less  hazardous  cigarette 
is  one  whose  toxic  yield  subjects  the  smoker  to  a  risk  of  tobacco-related 
diseases  that  is  not  significantly  above  the  risk  experienced  by  a  non- 
smoker.  Epidemiologic  studies  indicate  that  such  levels  of  smoke  intake 
are  indeed  real  and  practical.  Advances  in  the  development  of  a  less 
hazardous  cigarette  have  reached  the  point  where  cigarettes  can  be  pro- 
duced today  that  approximate  this  definition.  Such  cigarettes,  though. 
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are  acceptable  only  to  a  minority  of  smokers.  Thus,  the  main  problem  in  ^ 
developing  a  less  hazardous  cigarette  is  to  continue  to  develop  methodolog}^^ 
for  reducing  or  eliminating  toxic  yields  in  such  a  way  that  smoker  accept- 
ability is  maintained.  With  additional  refinement  of  physical  parameters, 
such  a  less  hazardous  cigarette  could  become  the  preferred  choice  of 
smokers,  particularly  if  other  educational  or  behavioral  methods  are 
devised  to  persuade  smokers  to  switch. 

The  development  of  less  hazardous  cigarettes  proceeds  through  a  step- 
wise bioassay  program  which  uses  several  models  to  determine  the  tumori- 
genicity  levels  of  whole  smoke  and  smoke  constituents.  The  sequence  of 
applying  these  models  is  chosen  to  balance  the  cost  of  the  bioassays  with 
the  sensitivity  of  decision  required  for  the  bioassays.  The  general 
decision  flow  is  essentially  in  three  steps.  The  first  step  in  this 
sequence  is  to  test  smoke  condensate  activity  through  mouse  dermal 
bioassays;  the  next  step  is  to  analyze  whole  smoke  through  inhalation 
studies;  the  final  step  is  to  combine  the  findings  of  the  initial  steps 
with  smoker  acceptability  characteristics  into  the  formulation  of  less 
hazardous  cigarettes. 

Further  substantiation  of  the  results  achieved  to  date  and  additional 
research  are  required  before  the  specific  characteristics  of  less  hazardous 
cigarettes  can  be  well  defined.  However,  preliminary  results  indicate  that 
the  following  are  among  the  most  significant  characteristics  determined 
thus  far: 

t  Use  of  high-porosity  paper  as  wrappers  S 

•  Large  proportion  of  reconstituted  tobacco  sheet  in  the  blend 

•  Use  of  tobacco  extracted  with  water,  hexane,  or  detergent 

•  Use  of  inert  fillers  as  tobacco  extenders 

•  Use  of  tobacco  varieties  from  selected  culture  and  curing 
methods 

•  Use  of  filters  and  smoke  dilution  devices 

•  Use  of  flavor  additives  to  restore  acceptability. 

As  part  of  the  ongoing  activities  of  the  Program,  a  significant  effort 
is  committed  to  developmental  areas.  At  the  present,  these  include: 

•  The  investigation  and  development  of  new  bioassay  techniques 

•  The  evaluation  and  development  of  new  areas  of  chemical  analysis 
explicitly  oriented  toward  tobacco  and  tobacco-related  disease 
research 

t  The  development  and  analysis  of  new  agronomic  measures  oriented    . 
toward  the  less  hazardous  cigarette.  % 
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Previous  AccompV  ;hments 

The  accomplishments  described  below  represent  a  sample  of  activities 
and  findings  that  can  be  ascribed  to  the  Smoking  and  Health  Program.  They 
are  organized  in  terms  of  the  three  Program  objectives  and  are  not  ordered 
in  priority.  In  some  cases,  an  accomplishment  reflected  on  more  than  one 
of  these  objectives,  in  which  case  it  was  categorized  under  the  objective 
to  which  it  contributed  most  significantly. 

Identification  of  Individuals  at  High  Risk 

t  A  highly  accurate  dosimetry  system  to  measure  human  smoking 
patterns  has  been  developed.  This  instrument,  which  is  relatively 
unobtrusive  and  resembles  a  common  cigarette  holder,  measures  volume  per 
puff,  relative  depth  and  duration  of  inhalation,  and  total  inhaled  smoke 
per  cigarette.  Hard  copy  records  may  be  made  which  can  be  analyzed  and 
form  an  integral  part  of  epidemiological  studies  on  smoking  and  health. 

t  The  design  and  logistics  of  a  national  and  international  network 
for  the  collection  of  epidemiologic  data  on  changing  smoking  patterns  has 
been  implemented.  This  network  currently  includes  Western  Europe,  the 
Caribbean  area,  and  the  United  States. 

•  Protocols  have  been  developed  for  conducting  bioassays  on  the 
effects  of  smoking  on  atherogenesis  in  dogs  and  pigeons.  This  accomplish- 
ment now  enables  researchers  to  proceed  with  investigations  of  the  smoking/ 
atherogenesis  association  that  were  previously  unfeasible. 

•  The  aryl  hydrocarbon  hydroxylase  (AHH)  enzyme  system  has  been  sus- 
pected of  playing  a  key  role  in  the  activation  of  chemical  carcinogens. 
Research  has  been  conducted  to  determine  if  the  inducibility  of  AHH  is  an 
indicator  of  human  susceptibility  to  cancer.  Reproducibility  of  the  test 
has  proved  unreliable.  However,  sufficient  information  has  been  accumu- 
lated to  suggest  that  blood  monocytes  may  be  a  better  indicator  of  AHH 
activity.  Experiments  are  being  conducted  to  verify  this  new  finding. 

•  Pulmonary  function  tests  in  dogs  have  been  perfected  to  the  point 
where  these  tests  are  now  important  new  tools  in  pulmonary  physiology 
research  at  large. 

•  The  strongest  dose-response  relationship  between  smoking  and 
disease  incidence  occurs  for  Kreyberg  I  lung  cancer  in  males  and  larynx 
cancer  in  females. 

0  Cancer  of  the  tongue,  buccal  mucosa,  supraglottic  larynx,  and 
esophagus  occur  more  commonly  in  nonsmoking  females  than  in  nonsmoking 
males.  This  may  be  related  to  a  subclinical  type  of  Plummer-Vinson  disease. 

t  For  the  risk  to  lung  cancer  of  a  heavy  smoker  to  be  reduced  to 
that  of  a  nonsmoker  may  require  as  many  as  15  years  of  cessation.  The 
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time  required  to  reduce  this  risk  for  males  over  50  years  of  age  is 

usually  longer.  i 

•  Cancer  of  the  esophagus,  oral  cavity,  urinary  bladder,  larynx,  and 
lung  (Kreyberg  I  and  II)  are  ^^ery   rare  among  nonsmokers. 

•  Passive  smoke  inhalation  by  nonsmokers  does  not  appear  to  increase 
their  risk  to  cancer  of  the  respiratory  tract,  emphysema,  or  cardiovascular 
disease. 

•  Cigar  and  pipe  smokers  have  a  risk  similar  to  cigarette  smokers  for 
cancer  of  the  oral  cavity. 

•  Heavy  alcohol  consumption,  in  conjunction  with  smoking,  increases 
the  risk  to  cancer  of  the  mouth,  larynx,  and  esophagus. 

Pharmacological  Approaches 

•  Two  clinical  trials,  involving  approximately  50  subjects,  have 
successfully  used  a  nicotine  aerosol  preparation  and  delivery  system  as  a 
substitute  for  smoking.  From  these  studies  we  have  learned  that  nicotine 
can  be  taken  into  the  bloodstream  in  concentrations  comparable  to  those 
from  the  average  cigarette.  The  aerosol  can  be  used  over  a  prolonged 
period  of  time  without  noticeable  toxic  or  harmful  effects.  A  number  of 
individuals  maintained  high  cotinine  (the  principal  nicotine  metabolite) 
levels  throughout  the  trial.  Most  participants  showed  a  sharp  drop  in  the 
use  of  nicotine  when  compared  to  their  customary  cigarette  consumption,    j 
indicating  that  this  approach  to  smoking  reduction  or  cessation  is  likely 

to  be  feasible. 

t  Support  has  been  provided  for  research,  design,  and  implementation 
of  smoking  cessation  clinics.  A  hierarchy  of  cessation  techniques  has  been 
established  and  criteria  developed  for  identifying  classes  of  smokers  who 
would  most  likely  benefit  from  individual  techniques.  Group  therapy,  hyp- 
nosis, one-on-one  psychological  counseling,  behavioral  modification,  and 
drug  and  rapid  smoke  techniques  have  been  utilized.  Over  5000  smokers, 
including  volunteers  as  well  as  referrals  from  health  clinics,  have  partic- 
ipated in  this  program. 

The  Less  Hazardous  Cigarette 

0  Substantial  improvements  have  been  made  in  two  areas  of  smoke  inha- 
lation. First,  smoking  machines  have  been  developed  and  introduced  into 
the  Program  which  more  accurately  deliver  measured  amounts  of  cigarette 
smoke  to  laboratory  animals  without  allowing  the  smoke  to  age.  Aging  can 
markedly  alter  the  chemical,  physical  and  biochemical  effects  of  smoke; 
thus  this  delivery  system  more  closely  resembles  human  smoking  conditions. 
Secondly,  an  improved  cannula  for  smoke  administration  to  tracheostomized 
dogs  has  been  developed  to  allow  better  dose  control.  These  two  improve- 
ments increase  by  nearly  40  percent  the  smoke  delivered  to  the  animals. 
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•  Nitrosonornicotine,  a  carcinogenic  metabolite  of  nicotine,  has  been 
identified  in  tobacco  smoke.  A  number  of  nitrosamines  and  nitrosamides 
present  in  smoke  have  been  identified  as  organ-specific  carcinogens.  A 
quantitative  assessment  of  catechols  as  cocarcinogens  has  been  established. 

t  Dose  response  effects  of  the  most  hazardous  cigarette  smoke  con- 
stituents for  several  tobacco-related  diseases  have  been  estimated.  These 
estimates  provide  guidelines  as  to  realistic  objectives  for  reducing  yields 
of  tar,  nicotine,  CO,  NOx,  HCN,  and  acrolein  in  acceptable  commercial 
cigarettes. 

•  Profiles  of  cigarette  flavor  acceptability  characteristics  have 
been  defined  and  the  methodology  for  returning  flavor  additives  to  stripped 
tobacco  has  been  developed.  These  advances  now  make  it  possible  to  design 
less  hazardous  cigarettes  that  are  flavor-acceptable  to  the  smoker. 

•  The  technology  has  been  developed  for  adjusting  nicotine  levels  and 
nicotine/tar  yields  in  cigarettes  through  tobacco  extraction,  substitution 
techniques,  reblending  of  the  tobacco,  and  filtration  and  smoke  dilution 
devices. 

•  As  shown  in  skin  painting  bioassays,  the  potential  for  reducing 
tumorigenicity  of  cigarette  smoke  through  the  use  of  reconstituted  tobacco 
sheet  has  led  to  improved  reconstituted  tobacco  sheet  technology. 

•  Several  types  of  cigarette  filters  were  tested  for  their  effective- 
ness in  reducing  the  tumorigenic,  cytotoxic,  ciliatoxic,  and  alveolar 
macrophage  inhibitory  characteristics  of  cigarette  smoke.  These  bioassays  ' 
resulted  in  specific,  feasible  recommendations  for  improved  cigarette 
filters. 

t  A  sebaceous  gland  suppression  test  has  been  developed  to  provide 
an  index  of  the  tumorigenicity  of  experimental  cigarette  condensate.  This 
development  could  enable  researchers  to  screen  candidate  less  hazardous 
cigarettes  before  proceeding  with  the  more  time  consuming  and  expensive 
skin  painting  experiments. 

t  Less  expensive  and  more  reliable  technology  has  been  developed  for 

measuring  smoke  inhalation  doses  in  many  animal  models  (dogs,  rats,  pigeons, 

baboons).  This  technology  is  beneficial  not  only  to  the  Smoking  and  Health 

Program,  but  to  toxicology  research  in  general. 

•  A  lung  pellet  implantation  technique,  which  induces  epidermoid 
carcinomas  in  the  lungs  of  rats,  has  been  standardized.  Refinement  of  this 
technique  will  allow  for  the  routine  carcinogenicity  bioassay  of  cigarette 
smoke  condensate  in  testing  candidate  less-hazardous  cigarettes. 

•  The  methodology  and  experimental  design  for  testing  tumorigenicity 
of  tobacco  condensate  through  skin  painting  have  been  refined.  Over  150 
different  types  of  experimental  cigarettes  have  been  tested  in  this  manner, 
which  has  been  demonstrated  to  be  a  scientifically  valid  procedure  for 
identifying  the  characteristics  of  less  hazardous  tobacco  products. 

87 


•  The  significant  characteristics  of  the  less  hazardous  cigarette 
have  been  identified  and  evaluated.  i 

General 

•  A  computerized  forecasting  system  has  been  developed  to  measure 
the  economic  and  demographic  impact  that  is  anticipated  to  result  from 
disease  prevention.  This  system  has  been  used  to  project  potential  changes 
in  life  expectancy,  population  increases.  Social  Security  and  retirement 
payments,  medical  expenditures,  and  the  Gross  National  Product. 

•  An  international  collaborative 'information  base  has  been  developed 
to  exchange  findings  related  to  smoking  and  health.  Through  this  mechanism 
the  Program  shares  information  on  smoking  cessation  developments,  progress 
in  identifying  candidate  less  hazardous  cigarettes,  and  other  findings  with 
research  organizations  in  Australia,  Canada,  France,  Germany,  Italy,  Japan, 
the  Philippines,  South  Africa,  Sweden,  Switzerland,  and  the  United  Kingdom. 

•  Close  working  relationships  have  also  been  established  with  re- 
search organizations  and  government  agencies  that  do  not  participate  direct- 
ly in  the  Smoking  and  Health  Program,  such  as  the  Federal  Trade  Commission, 
the  Department  of  the  Treasury,  the  National  Clearinghouse  for  Smoking  and 
Health,  and  the  University  of  Kentucky  Tobacco  Research  Institute. 

Smoking  and  Health  Program 

Contract  Narratives 

AMERICAN  HEALTH  FOUNDATION  (SHP-77-1 04B) 

Title:  Clinical  Trials  for  Pharmacological  Approaches  to  Smoking 
Withdrawal 

Contractor's  Project  Director:  Dr.  Alfred  A.  Smith 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objective:  The  major  objective  of  this  program  is  studying  the  acute  and 
chronic  use  of  nicotine  by  humans.  The  approach  considered  most  practical 
is  administration  of  nicotine  by  aerosol  inhalation.  The  output  of  the 
Babington  nebulizer  has  been  improved  and  fine  particle  size  has  been 
achieved.  Subjects  have  relatively  little  difficulty  in  learning  how 
to  use  the  nebulizer.  Researchers  have  shown  that  nicotine  levels 
attained  by  use  of  the  nebulizer  approach  that  of  a  smoked  cigarette. 

Development  of  a  pressurized  aerosol  delivery  system  is  still  being 
explored.  The  Babington  nebulizer  is  at  a  more  advanced  development  and 
clinical  trials  will  use  this  aerosol  in  test  regimens  which  will  include 
nicotine  and  cotinine  blood  levels,  carboxyhemoglobin  levels  in  blood 
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and  a  thiocyanate  assay  to  determine  long-term  cessation  in  subjects. 
Researchers  will  be  seeking  both  objective  and  subjective  evidence  of 
nebulizer  acceptability. 

Major  Findings:     A  non-irritating  aerosol   formulation  has  been  developed 
and  the  Babington  nebulizer  has  been  redesigned  into  a  smaller  and  more 
portable  device.     An  acute  and  a  two-week  chronic  study  have  been  com- 
pleted with  favorable  results  in  13  subjects.     An  extended  clinical 
trial   using  30  human  subjects  has  been  initiated  with  a  three-month 
protocol  with  use  on  demand.     Efforts  will   be  made  to  offer  encourage- 
ment to  help  volunteers  stop  smoking. 

Significance  to  Biomedical    Research  and  the  Program  of  the   Institute: 
The  objective  of  the  Smoking  and  Health  Program  is  to  decrease  the  in- 
cidence and  mortality  of  smoking-related  diseases.     This  project  is 
focused  on  developing  pharmacological   means  of  helping  smokers  to  quit. 
The  pharmacological  approach  will   be  directed  at  those  persons  who 
want  to  stop  smoking,  but  have  so  far  been  unsuccessful. 

Date  Contract  Initiated:     March  1,   1977 

Current  Annual   Level :     $67,000 

AMERICAN  HEALTH  FOUNDATION   (SHP-74-106C)     , 

Title:  Epidemiologic  Evaluation  of  Smoking  Patterns  and  Smoking- 
Related  Diseases 

Contractor's  Project  Director:  Dr.  Ernst  L.  Wynder 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives :  The  objectives  of  this  project  are  to  determine  endogenous 
and  exogenous  carcinogenic  factors  in  humans  and  to  identify  major 
etiologic  factors  relating  to  various  types  of  cancers  that  may  be 
worthy  of  further  laboratory  study  and  of  direct  practical  application. 
The  continued  purpose  is  to  evaluate  the  risk  associated  with  dif- 
ferent smoking  habits,  including  the  type  of  cigarettes  smoked,  and 
to  identify  the  kinds  of  cigarettes  that  are  less  carcinogenic  to 
various  organs. 

Major  Findings:  The  study  continues  to  demonstrate  a  reduced  risk  of 
cancer  of  the  larynx,  lung,  oral  cavity,  esophagus,  and  bladder  for 
persons  smoking  low  tar  cigarettes  for  10  years  or  more  and  as  duration 
of  abstinence  from  smoking  increases. 

In  accord  with  the  literature,  smoking  among  women  is  becoming  increas- 
ingly more  prevalent  than  in  previous  years,  and  contrary  to  previous 
information,  persons  smoking  filter  cigarettes  do  not  smoke  larger 
numbers  than  those  smoking  nonfilter  ones.  In  addition,  when  comparing 
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case  cohorts,  one  finds  a  significantly  greater  cigarette  consump- 
tion among  younger  people.  Younger  cancer  patients  generally  have 
smoked  more  cigarettes  than  older  patients.  This  is  consistent  with 
the  observation  that  industry-wide  cigarette  tar  yields  have  been 
gradually  decreasing  over  the  years,  and  larger  quantities  are  re- 
quired to  obtain  the  same  risk  level. 

The  linear,  highly  significant  relationship  reported  for  quantity 
smoked  may  mean  that  duration  of  smoking  is  a  less  important  variable 
or,  more  likely,  may  reflect  the  uniformity  of  smoking  experience 
among  the  different  age  groups.  On  the  average,  however,  lung  cancer 
(Kreyberg  I) patients  have  started  smoking  more  than  one  year  earlier 
than  bladder  cancer  patients  and  have  smoked  cigarettes  for  a  longer 
period  of  time.  When  filter  usage  is  considered,  lung  cancer  patients 
smoked  nonfilter  cigarettes  for  up  to  three  years  longer  than  bladder 
cancer  patients  in  any  given  cohort.  No  consistent  relationship  is 
seen  for  filter  cigarettes,  suggesting  that  early  smoking  history  is 
very  important. 

The  study  continues  to  investigate  the  use  of  the  newer  very-low-tar 
cigarettes  to  substantiate  the  increasing  reduction  of  risk  of  disease 
with  reduction  of  tar  and  nicotine. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  data  obtained  in  this  study  will  be  used  to  determine  dose-response 
relationships  between  carcinogenic  factors  in  humans  and  the  risks 
associated  with  various  smoking  habits.  Since  NCI  has  a  major  res- 
ponsibility for  determining  and  publicizing  the  hazards  of  smoking, 
these  epidemiologic  data  are  essential  for  determining  smoking  risks, 
particularly  those  risks  linked  to  tar  and  nicotine  consumption. 

Date  Contract  Initiated:  September  15,  1975 

Current  Annual  Level :   $231,000 

AMERICAN  HEALTH  FOUNDATION  (SHP-74-109) 

Title:  Evaluation  of  Carcinogenic  Agents  in  Cigarette  Smoke 

Contractor's  Project  Director:  Dr.  Dietrich  Hoffmann 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objective:  The  objective  of  this  chemistry  and  bioassay  project  is 
to  identify  tobacco  and  tobacco  smoke  constituents  having  adverse 
effects  on  health.  The  ultimate  goal  is  to  discover  a  means  of 
eliminating  or  reducing  these  constituents.  The  approach  is  based 
on  the  isolation,  identification,  and  reduction  of  tumorigenic  agents 
in  cigarette  smoke. 
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Major  Findings:     Several   new  nitrosamines  and  hydrazines  have  been 
isolated  from  tobacco  and  cigarette  smoke.     The  data  suggest  that 
these  carcinogens  are  formed,  at  least  in  part,  during  the  processing 
of  tobacco.     One  tobacco-specific  nitrosamine,   N'-nitrosonornicotine, 
has  been  found  to  induce  esophageal   and  nasopharyngeal   tumors  in  rats, 
tracheal -bronchial   tumors  in  hamsters,  and  lung  adenomas  in  mice. 
Other  newly  identified  nitrosamines  and  hydrazines  have  been  synthesized 
and  are  currently  being  bioassayed  for  carcinogenicity.     Cigarette 
smoke  was  found  to  contain  traces  of  vinyl   chloride  (10  ng-40  ng/ 
cigarette).     However,   vinyl   chloride  is  present  in  doses  below  its 
biological   significance.     Methods  have  been  developed  for  the  quanti- 
tative determination  in  cigarette  smoke  of  naphthalenes  and  catechols. 
These  agents  are  presently  being  tested  as  possible  cocarcinogens. 

A  study  has  been  completed  in  which  it  was  shown  that  total   cigarette 
smoke  is  active  as  a  tumor  promoter  in  the  upper  respiratory  tract, 
especially  the  larynx,  of  Syrian  golden  hamsters.     Researchers  in- 
itiated the  tumors  by  using  DMBA  or  B[a^]P.     This  technique  enables 
differentiation  of  the  tumor  promoting  potential   of  various  tobacco 
smoke  products. 

A  tar  and  CO  correlation  study  of  64  commercial   U.S.   cigarettes  showed 
that  there  are  several   low-CO  cigarettes  already  on  the  market.     Low 
CO  levels  are  probably  being  achieved  by  use  of  higher  porosity  cigar- 
ette papers  than  those  previously  used. 

Significance  to  Biomedical   Research  and  the  Program  of  the  Institute: 
The  National   Cancer  Institute  has  the  major  responsibility  for  defining 
the  hazards  of  smoking  and,  therefore,  the  hazardous  constituents  of 
tobacco  and  tobacco  smoke.      Recent  progress   in  chemical   analytical 
methods  and  especially  on  the  chemical   nature  of  organ  specific  car- 
cinogens make  it  possible  to  search  for  such  agents   in  tobacco  smoke. 
The  identification  of  these  agents  can  lead  to  the  successful   re- 
duction of  the  carcinogenicity  of  tobacco  smoke  products. 

Date  Contract  Initiated:     February  24,  1970 

Current  Annual   Level :      $262,000 

BATTELLE  PACIFIC  NORTHWEST  LABORATORIES    (SHP-75-121) 

Title:     Inhalation  Bioassay  of  Cigarette  Smoke  in  Rats 

Contractor's  Project  Director:     Dr.   Alfred  P.   Wehner 

Project  Officer  (NCI):     Dr.   Thomas  B.   Owen 

Objectives :     The  objectives  of  this  project  are  to  establish  an  in- 
halation bioassay  of  cigarette  smoke  from  experimental   cigarettes 
in  rats,  to  evaluate  this  bioassay  system,  and  to  assess  the  relative 
hazard  of  different  types  of  experimental   cigarettes  by  chronically 
exposing  rats  to  smoke  and  using  cardiovascular,   respiratory  and 
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histopathologic  changes  as  indicators  of  the  effects  of  smoking. 

Major  Findings :  Procedures  and  techniques  have  been  developed  to 
evaluate  the  rat  inhalation  model.  Physiological  tests  and  histo- 
pathological  methods  have  been  standardized.  Smoke  exposure  pro- 
cedures and  cigarette  smoke  characterizations  have  been  determined, 
and  routine  long-term  exposure  of  rats  to  cigarette  smoke  is  in 
progress.  Serial  measurements  and  sacrifices  are  being  performed 
to  evaluate  smoking-related  functional  and  morphological  changes. 
Preliminary  analyses  indicate  significant  differences  between  cigar- 
ette smoke-exposed  animals  and  control  animals  for  a  variety  of 
physiological  measurements. 

Histopathologic  examinations  show  pronounced  changes  in  the  respira- 
tory tract  of  the  smoke  exposed  rats  and  a  trend  toward  more  severe 
lesions  in  rats  exposed  to  Code  13  and  Code  32  cigarettes  than  in 
those  exposed  to  Code  27  cigarettes.  The  lesions  attributed  to  smoke 
exposure  include  smoke  granulomas  in  the  lungs  with  associated  alveola 
fibrosis  and  vesicular  emphysema,  alveolar  epithelial  cell  hyperplasia, 
and  basal  hyperplasia  and  squamous  metaplasia  of  laryngeal  and  tra- 
cheal epithelium.  In  addition  to  the  respiratory  tract  lesions,  smoke 
exposed  rats  were  found  to  have  accumulations  of  smoke-laden  macro- 
phages in  the  mediastinal  lymph  nodes  draining  the  lungs. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  results  of  this  study  can  be  compared  with  other  bioassay  methods 
as  a  measure  of  the  tumorigenic  hazards  of  cigarette  smoke  inhalation. 
The  study  will  assess  the  relative  degree  of  hazard  of  the  three  cigar- 
ette types,  not  previously  tested  by  inhalation,  for  pulmonary  and 
cardiovascular  effects,  as  well  as  for  lung  and  other  cancer.  This 
study  will  evaluate  the  rats  bioassay  system  for  assessing  the  effects 
of  cigarette  smoke  with  regard  to  the  NCI  programmatic  objectives  to 
develop  less  hazardous  cigarettes.  It  will  develop  and  refine  the 
technology  and  procedures  for  long-term  exposure  of  rats  to  cigar- 
ette smoke  for  future  inhalation  bioassays  of  cigarette  smoke. 

Date  Contract  Initiated:  June  30,  1974 

Current  Annual  Level :   $474,000 

BETH  ISRAEL  HOSPITAL  (SHP-75-111) 

Ti tl e :  Inhalation  Bioassay  of  Cigarette  Smoke  in  Pigeons:  Effects 
of  Nicotine  and  Carbon  Monoxide  on  Atherogenesis 

Contractor's  Project  Director:  Dr.  Gary  L.  Huber 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objective:  The  effects  of  nicotine  and  carbon  monoxide  on  the 
development  of  atherosclerosis  will  be  examined  in  a  new  model 
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system:  the  White  Carneau  pigeon.  These  pigeons  naturally  develop 
atherosclerosis  on  norma  diets  early  in  their  lifespan  whereas 
other  pigeon  strains  will  not  develop  atherosclerosis.  Biochemical 
and  morphological  parameters  of  atherogenesis  will  be  monitored  as 
pigeons  are  exposed  to  cigarette  smoke  from  low  and  high  nicotine 
content  cigarettes.  The  smoke  bolus  will,  for  some  animals,  be 
augmented  with  added  carbon  monoxide. 

The  possible  short-term  physiological  response  of  atherosclerosis  in 
these  birds  permits  the  testing  of  the  White  Carneau  pigeon  as  a  model 
system  to  monitor  an  aspect  of  the  effects  of  candidate  less  hazard- 
ous cigarettes. 

Major  Findings:  Phase  I  testing  of  smoking  system,  confirming  of 
protocol,  and  baseline  data  acquisition  period  have  been  completed. 
Chronic  smoking  began  January  1978  and  it  is  too  early  for  signi- 
ficant findings. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
This  project  will  provide  new  information  on  the  effects  of  cigarette 
smoke  parameters  on  atherosclerosis  and  conforms  to  the  goals  of  the 
National  Cancer  Institute  and  the  National  Heart,  Lung  and  Blood  Insti- 
tute in  the  development  of  less  hazardous  cigarettes. 

Date  Contract  Intitiated:  June  1,  1977 

Current  Annual  Level :   5280,000 

BQRRISTON  RESEARCH  LABORATORIES  (N01-CP-55666-SA12) 

Title:  Inhalation  Bioassay  of  Cigarette  Smoke  in  Dogs:  High  and  Low 
Nicotine  Content 

Contractor's  Project  Director:  Dr.  Allan  G.  Manus 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objective:  The  objective  of  this  project  is  to  develop  the  techniques 
necessary  for  the  use  of  a  beagle  bioassay  model.  The  effects  of  high 
and  low  nicotine  cigarettes  are  tested  using  tracheostomized  dogs 
routinely  exposed  to  cigarette  smoke.  Pulmonary  and  cardiovascular 
function  tests  are  performed,  as  well  as  routine  chemical  analyses 
of  blood.  Histopathology  and  morphometry  are  performed  on  animal 
tissue. 

Major  Findings:  During  the  first  phase  of  the  study  (NOl-CP-43315) , 
techniques  were  developed  for  making  cardiopulmonary  function  measure- 
ments. Initial  histopathological  data  indicated  definite  physiological 
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changes  resulting  from  chronic  exposure  to  smoke.  Groups  of  dogs  smok- 
ing as  few  as  six  cigarette  per  day,  five  days  a  week,  had  apparent 
lung  damage  after  one  year  of  exposure. 

In  addition,  all  data  are  being  evaluated  to  determine  the  extent  of 
pulmonary  changes,  including  emphysema  and  cardiovascular  system  evalu- 
ation. 

Significance  to  Biomedical  Research  and  the  Progress  of  the  Institute: 
One  of  the  major  goals  of  the  Smoking  and  Health  Program  is  to  develop 
a  less  hazardous  cigarette.  In  attaining  this  goal,  researchers  must 
use  several  methods  (including  bioassay  models)  for  evaluating  the 
effects  of  modified  tobacco  and  cigarette  composition.  This  project 
is  a  continuation  of  research  to  refine  the  techniques  and  procedures 
for  a  beagle  dog  bioassay  model.  The  model  is  to  be  used  to  compare 
the  biological  effects  of  various  experimental  cigarettes,  with  current 
emphasis  on  cigarettes  differing  in  nicotine  yields.  Pulmonary  function, 
hematology  and  pathology  are  being  performed  on  a  schedule  basis  to 
determine  the  effects  of  smoking  on  this  animal  model. 

Date  Contract  Initiated:  September  1,  1976 

Current  Annual  Level :   $955,000 

ENVIRO  CONTROL,  INC.  (NOl-CP-55666) 

Title:  Smoking  and  Health  Prime  Contract 

Contractor's  Project  Director:  Dr.  Cornelius  J.  Lynch 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objective  and  Activities:  The  objective  of  this  contract  is  to  provide 
a  wide  range  of  scientific  and  administrative  services  to  the  Smoking 
and  Health  Program.  Since  this  program  involves  a  complex  host  of 
resources,  particular  demands  are  made  for  fiscal,  technical,  adminis- 
trative and  managerial  skills. 

As  a  Prime  Contractor,  ECI  manages  individual  subcontracts  and  groups 
of  projects  and  is  responsible  for  accumulation  and  analysis  of  the 
resulting  data.  Preparation  of  requests  for  proposals,  evaluation  of 
proposals,  and  negotiation  and  award  of  new  subcontracts  are  additional 
activities  of  the  Prime  Contractor.  New  research  concepts  are  con- 
tinually sought  and  developed  for  future  use  in  the  Smoking  and  Health 
Program. 

A  second  activity  under  this  contract  involves  budgetary  management 
and  overall  coordination  of  the  Program,  which  include  experimental 
cigarette  procurement,  contract  advisory  support  to  the  Director  of 
the  Smoking  and  Health  Program,  as  well  as  the  scheduling  and  conduct- 
ing of  workshops,  conferences,  and  contractor  meetings. 
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Major  Findings:  This  contract  has  been  primarily  for  support  and  manage- 
ment, not  research  per  se.  Accomplishments  this  year  consists  of  ap- 
proximately 60  reports,  memoranda,  and  analyses  of  various  aspects  of 
smoking  and  health,  including  statistical  and  inferential  analysis 
of  laboratory,  epidemiologic,  and  literature  data,  and  organization, 
support,  and  followup  documentation  for  several  workshops,  conferences, 
and  contractor  meetings.  More  than  11  contracts  have  been  established, 
with  significant  cost  and  information  benefits.  The  technical  manage- 
ment of  24  subcontracts  has  involved  73  staff  and  site  visits  to 
subcontractors,  government  contractors,  agencies  operating  under 
interagency  agreements  and  private,  education,  and  industrial  organi- 
zations. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Insitute: 
The  significance  of  these  activities  is  inseparable  from  that  of  the 
entire  Smoking  and  Health  Program.  Each  of  the  activities  performed 
is  essential  to  the  integrity  and  success  of  the  program.  ECI  serves 
the  interests  of  the  Smoking  and  Health  Program  by  carrying  out  these 
activities  under  the  direction  of  the  National  Cancer  Institute 
(technical  and  contracts  branches). 

Date  Contract  Initiated:  January  1,  1975 

Current  Annual  Level :   $4,000,000  ' 

ENVIRO  CONTROL,  INC.  (SHP-75-120) 

Title:  An  International  Epidemiologic  Study  of  the  Relationship 
Between  Lung  Cancer  and  Cigarette  Smoking 

Contractor's  Project  Directors:  Dr.  C.  Gil  lis  (Scotland) 

Dr.  R.  Schmahl  (Germany) 

Dr.  R.  Flamant  (France) 

Dr.  M.  Kunze  (Austria) 

Dr.  A.  Caputo  (Italy) 

Dr.  F.  Bettino  (Italy) 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objective  and  Methodology:  The  purpose  of  the  study  is  to  determine 
parameters  of  tobacco  usage  in  Europe  and  to  investigate  the  rela- 
tionship of  these  parameters  to  lung  cancer  incidence  and  mortality 
rates . 

A  retrospective  case-control  design  is  being  utilized.  Subjects  are 
selected  from  several  hospitals  in  each  country  and  tobacco  usage 
information  is  obtained  through  interviews.  Through  data  analysis, 
researchers  will  investigate  the  relationships  of  age,  duration  of 
smoking,  frequency  of  smoking,  type  of  tobacco  smoked,  form  of  smoke 
exposure(i .e. ,  cigarette,  cigar,  pipe,  snuff),  occupation,  and  drink- 
ing habits  to  lung  cancer  incidence  and  mortality. 
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Major  Findings :  Preliminary  results  from  the  analysis  of  data  collected 
during  the  first  year  of  this  study  indicate  that  there  are  substantial    ^ 
differences  in  the  characteristics  under  investigation  among  the  countries  ^ 
involved.  The  drawing  of  explicit  inferences  must  await  further  data 
collection  and  more  thorough  analysis  and  interpretation  of  the  data. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  results  of  this  study  will  be  compared  to  data  being  collected  in 
the  United  States.  Such  comparison  will  elucidate  the  etiology  of 
lung  cancer,  which  will  enable  NCI  to  design  the  methodology  for  re- 
ducing the  carcinogenic  potential  of  tobacco  usage. 

Date  Contract  Initiated:  September  1,  1976 

Current  Annual  Level :  $199,000 

ERDA  -  OAK  RIDGE  NATIONAL  LABORATORY  (YQl-CP-60206) 

Title:  Collection,  Separation,  and  Elucidation  of  the  Components  of 

Cigarette  Smoke  and  Smoke  Condensate.  Part  I.  Chemical 

Characterization  of  Cigarette  Smoke.  Part  II.  Inhalation 
Bioassay  Monitoring 

Contractor's  Project  Directors:  Dr.  Michael  R.  Guerin 

Part  I  -  Dr.  W.  H.  Griest 
Part  II  -  Dr.  R.  A.  Jenkins 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori  ^ 

Objectives:  Part  I:  The  tobacco  smoke  chemistry  project  provides  the 
Smoking  and  Health  Program  with  the  analytical  support  to  provide  maxi- 
mum characterization  of  cigarette  smokes  undergoing  biological  eval- 
uation. Part  II:  This  program  carries  out  inhalation  bioassay  moni- 
toring support  in  response  to  the  Smoking  and  Health  Program's  interest 
in  obtaining  the  maximum  amount  of  information  from  its  inhalation 
experiments.  This  allows  for  assessment  of  the  relative  biological 
impact  of  tobacco  smoke  from  experimental  cigarette  variants. 

Major  Findings:  Part  I.  The  smoke  and  condensate  analyses  for  the  44 
variants  in  the  fourth  experimental  series  have  been  completed.  Twenty- 
eight  routine  protocol  constituents  were  measured  in  four  separate 
batches  of  condensate  and  two  analytical  runs  of  cigarettes.  Special 
analyses  were  performed  on  selected  smoke  condensates  where  cresole, 
phenols,  phenol ics  or  glycerol  were  of  particular  interest.  Procedures 
have  been  developed  for  determination  of  methyl  chrysens,  alkyl 
naphthylenes ,  alpha  emitters,  alkaloids,  and  trace  metals.  Several 
special  studies  have  been  carried  out:  chemical  characterization  of 
10  foreign  and  17  domestic  commercial  brands  of  cigarettes,  chemical 
evaluation  of  24  codes  of  condensates  regenerated  from  Series  I-IV 
variants  for  the  sebaceous  gland  suppression  bioassay  test,  and  evalu- 
ation of  a  specific  benzo[a]pyrene  antibody  as  a  selective  filtration 
device.  ^ 
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Special  accomplishments  include  1)  the  development  of  an  improved  cigar- 
ette smoke  gas-phase  collection  procedure  for  CO/CO2  analysis,  2) 
development  of  wall-coated  glass  capillary  columns  for  improved  gas 
chromatographic  resolution  of  alkyl  naphthylenes  and  other  PAH's,  3) 
tentative  mass  spectral  identification  of  the  constitutents  of  a 
tobacco  smoke  PAH  isolate,  and  4)  improvement  of  the  method  for 
measurement  of  polonium-210  in  smoke  condensate  and  the  application 
of  the  method  to  condensates  from  nine  commercial  domestic  brands. 
Results  from  the  special  studies  suggested  that  quantitative  dif- 
ferences in  smoke  composition  exist  between  different  batches  of 
some  commercial  brands,  and  that  the  condensates  regenerated  for  the 
sebaceous  gland  suppression  bioassay  were  quantitatively  different 
from  the  original  Series  I-IV  condensates.  Condensate  batch  genera- 
tion size  and  cigarette  aging  are  suggested  as  possible  causative 
factors  for  the  latter.  Initial  evaluation  of  the  benzo[a]pyrene 
antibody  did  not  indicate  a  selective  filtration  attributable  to  the 
antibody  itself. 

Part  II  -  Protocols  for  the  monitoring  function  have  been  formulated, 
and  periodic  working  site  visits  to  all  of  the  laboratories  conduct- 
ing chronic  inhalation  exposures  for  NCI  are  being  made.  Machine 
puffing  characteristics  are  measured  to  assess  machine  performance 
under  chronic  exposure  conditions.  Smoke  samples  are  obtained  to 
enable  estimation  of  the  dose  that  the  animals  receive  and  to  determine 
the  extent  to  which  certain  smoking  and  environmental  factors  can 
contribute  to  the  variation  in  that  dose.  A  more  detailed  chemical 
characterization  of  the  smoke  offered  the  animals  has  been  emphasized. 

Specifically,  on-site  monitoring  has  provided  evidence  for  the  exis- 
tence of  two  distinct  nicotine  dose  groups  in  one  exposure  study. 
Some  preliminary  evidence  suggests  that  the  dog  exposure  devices  may 
somewhat  alter  the  chemical  composition  of  particulate  phase  of  the 
smoke  being  offered  the  animals.  Detailed  examination  of  the  site  visit 
data  has  indicated  that,  in  one  study,  the  primary  contributor  to  dose 
variation  has  been  a  problem  with  routine  exposure  device  maintenance, 
whereas  in  another  study,  variation  of  cigarette  nicotine  content  is 
an  important  contributor  to  dose  variation. 

Other  studies  in  support  of  the  inhalation  bioassays  have  provided  the 
basis  for  recommendations  to  NCI/Enviro  Control  concerning  the  ef- 
fective use  of  exposure  devices  in  future  inhalation  studies.  In 
addition,  some  preliminary  investigations  have  suggested  that,  although 
there  are  machine-related  differences  in  smoke  aerosol  particle  size, 
these  differences  are  probably  small.  Dosimetry  consultation  and 
services  using  radiolabeled  smokes  continue  to  be  provided  to  NCI 
contractors.  An  instrumental  monitoring  device,  based  on  light  scat- 
tering of  smoke  particles,  ti  being  constructed  and  should  provide 
more  accurate  estimates  of  the  amount  of  smoke  actually  inhaled  by 
the  animal . 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  National  Cancer  Institute  has  assumed  much  of- the  responsibility 
for  identifying  carcinogenic  agents  in  cigarette  smoke  and  defining 
the  carcinogenic  potential  of  cigarette  smoking  to  the  public.  The 
chemical  studies  provide  the  special  methods  and  analytical  data  by 
which  smoke  and  condensate  constituents  may  be  related  to  biological 
activity.  The  findings  have  great  importance  to  all  areas  of  carcino- 
genesis including  the  occupational  and  industrial  areas. 

Date  Interagency  Cooperative  Agreement  Initiated: 

Part  I  -  November  1969 
Part  II  -  September  1975 

Current  Annual  Level :  Part  I  -   $401,000 
Part  II  -  $131  ,000 

ERDA  -  OAK  RIDGE  NATIONAL  LABORATORY  (YOl-CP-40206) 

Title:  Cigarette  Smoke  Bioassay  Development 

Contractor's  Project  Director:  Dr.  Hanspeter  Witschi 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objective:  The  purpose  of  this  project  is  to  develop  new  methods  for 
assessing  the  biological  impact  of  cigarette  smoke.  Groups  of  rats 
are  being  exposed  intermittantly  to  10%  smoke  from  seven  and  10  cigar- 
ettes a  day.  Serial  sacrifices  occur  at  12,  18,  and  24  months  after 
initiating  smoke  exposure  to  determine  1)  lesion  development  and  2) 
physiological  and  biochemical  indices  of  the  impact  of  smoke  expo- 
sure. Physiological  measurements  are  taken,  such  as  electrocardiograms, 
respiratory  volume,  total  static  respiratory  compliance,  frequency, 
dependence  of  dynamic  compliance,  forced  expiratory  volume  movements, 
blood  cell  counts  and  differential,  as  well  as  several  biochemical 
indicators  in  plasma.  Total  smoke  particle  deposition  is  being  in- 
vestigated using  ^"^C-dotriacontane  retention. 

Major  Findings :  Deaths  during  the  chronic  exposures  have  resulted  from 
a  variety  of  causes,  many  being  expected  in  an  aging  rat  colony.  The 
major  lesions  attributed  to  smoking  exposure  have  been  in  the  lungs. 
Grossly,  the  lungs  have  scattered  dark  foci  and  white  subplural  nodules, 
particularly  towards  the  periphery  of  the  lobes.  Histologically, 
squamous  metaplasia  was  found  in  the  larger  airways.    Focal  lesions 
are  scattered  through  the  lung  parenchyma.  These  lesions  involve 
bronchiolitis  of  terminal  bronchioles  with  epithelial  hyperplasia 
and  collections  of  pigment  macrophages.  Chronic  alveolitis  is  also 
prevalent  with  marked  epithelial  hyplerlasis,  many  pigmented  macro- 
phages, and  mast  cells  and  polymorphonuclear  leukocytes  in  the  alveolar 
septa.  About  90?^  of  total  smoke  particle  deposition,  as  shown  by  ^"C- 
dotriacontane  retention,  is  in  the  lungs.  The  overall  pattern  of 
deposition  is  similar  between  rats  and  hamsters,  when  deposition  was 
additive  over  a  day  of  exposure  to  10  cigarettes. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  National  Cancer  Institute  has  assumed  much  of  the  responsibility 
for  defining  the  carcinogenic  potential  of  cigarette  smoking  and  steps 
that  might  be  taken  to  reduce  that  potential.  Chemical  studies  provide 
the  methods  and  data  by  which  biological  activity  may  be  related  to 
characteristics  of  the  smoke.  Bioassay  studies  provide  methods  that 
will  allow  a  more  reliable  definition  of  the  relative  biological  acti- 
vities of  products  under  test. 

Date  Interagency  Cooperative  Agreement  Initiated:  July  1971 

Current  Annual  Level:  $131,000 

HAZELTON  LABORATORIES  AMERICA,  INC.  (SHP-75-112) 

Title:  Effects  of  Nicotine,  Carbon  Monoxide,  and  Nitrogen  Oxides 
on  Atherogenesis 

Contractor's  Project  Director:  Dr.  William  B.  Coate 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objective:  The  objective  of  this  study  is  to  conduct  beagle  inhalation 
bioassays  to  investigate  the  possible  enhancement  of  diet-induced 
atherogenesis  by  components  of  cigarette  smoke  (e.g.,  nicotine,  carbon 
monoxide,  nitrogen  oxides).  Groups  of  beagle  dogs  will  be  exposed  to 
cigarette  smoke -containing  high  and  low  levels  of  nicotine,  carbon  mono- 
xide, and  nitrogen  oxides.  Periodic  pulmonary,  hematologic  and  blood 
chemistry  tests  will  be  performed  and  subsequently  correlated  with  post- 
sacrifice  histopathological  data  to  determine  which  cigarette  smoke 
components  are  synergisitc  with  diet-induced  atherosclerosis. 

Major  Findings :  The  results  of  Phase  I  were  essentially  that  dogs 
could  survive  on  the  atherogenic  diet  and  tolerate  six  cigarettes 
per  day  with  and  without  CO  and  NO2  gas  supplementation.  Smoking 
ten  cigarettes  per  day  was  excessive  for  some  of  the  dogs.  There 
has  been  some  difficulty  with  the  atherogenic  diet,  i.e.,  the  dogs 
do  not  accept  it  well.  Some  modifications  will  be  made  both  in  the 
diet  and  in  the  protocol  prior  to  the  chronic  phase  of  the  study. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
A  major  objective  of  the  Smoking  and  Health  Program  is  the  develop- 
ment of  less  hazardous  cigarettes.  To  aid  in  attaining  this  objective, 
the  purpose  of  this  research  is  to  assess  the  relationship  of  nico- 
tine, carbon  monoxide,  and  nitrogen  oxides  in  cigarette  smoke  with 
the  synergistic  effect  between  these  smoke  components  and  an  athero- 
genic diet  on  the  cardiovascular  system. 

Date  Contract  Initiated:  June  7,  1977 

Current  Annual  Level :   $940,000 
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HAZLETON  LABORATORIES  (SHP-75-117) 

Title:  Respiratory  Impairment  in  Beagles  Exposed  to  Cigarette  Smoke 

Contractor's  Project  Director:  Dr.  William  B.  Coate 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objective  and  Methodology:  To  evaluate  four  types  of  cigarettes  (code 
numbers  13,  32,  79,  and  90)  in  terms  of  respiratory  impairment  caused 
by  chronic  smoking. 

Groups  of  40  male  beagle  dogs  began  smoking  in  December  1975.  Cigar- 
ettes are  puffed  by  the  A.  D.  Little  Mark  2  smoking  machine,  and  the 
smoke  is  inhaled  through  a  cuffed  tracheostomy  tube.  Ten  cigarettes 
are  smoked  daily,  6  days  per  week.  Sham  smokers  and  tracheostomy 
controls  are  included.  All  dogs  are  routinely  tested  for  changes  in 
pulmonary  function,  for  COHb,  and  for  plasma  nicotine  levels.  Serial 
sacrifices  are  being  made  for  detailed  pulmonary  histopathology. 
Hemostatis  is  being  evaluated  at  sacrifices. 

Major  Findings :  A  nitrogen  washout  technique  was  developed  to  measure 
closing  volume  in  this  animal  model.  The  technique  involves  control- 
ling the  inspiratory  and  expiratory  volumes  and  rates  of  the  anesthe- 
tized dogs  by  evacuating  and  pressurizing  a  small  whole-body  respira- 
tor. Recordings  were  made  of  continuous  measurement  of  the  nitrogen 
concentration  from  TLC  to  RV,  for  a  controlled  expiration.  Onset  of 
Phase  IV  on  the  N2  concentration  versus  volume  curve  was  established  by 
objective  criteria,  and  closing  volume  was  presented  as  a  percentage 
of  expiratory  VC. 

Using  four  different  types  of  experimental  cigarettes,  researchers  have 
begun  the  chronic  exposures.  Serial  measurements  have  been  made  of 
pulmonary  function  tests  for  all  beagles.  Plasma  nicotine  and  serum 
chemistry  determinations  were  made  for  each  dog.  Test  results  to  date 
do  not  indicate  functional  differences  when  comparing  means  of  cigar- 
ette groups.  Examination  of  tissues  reveal  some  histological  changes 
in  animals  exposed  to  cigarette  smoke.  Analyses  will  include  compari- 
sons among  cigarette  variants  as  well  as  analysis  of  individual  animal 
functional  changes  compared  to  histologic  results. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
This  project  is  part  of  the  program  for  the  development  of  a  less 
hazardous  cigarette.  The  selection  of  the  beagle  and  the  particular 
smoking  system  employed  was  based  on  prior  work  in  another  laboratory, 
which  appeared  to  demonstrate  profound  pulmonary  pathology  within  2 
years  of  daily  smoking  by  beagles.  Control  over  dosimetry  and  ability 
to  conduct  meaningful  pulmonary  function  tests  routinely  further  recom- 
mend this  animal  model. 
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Date  Contract  Initiated:  November  1,  1975 

Current  Annua!  Level :  $600,000 

INTERNATIONAL  AGENCY  FOR  RESEARCH  ON  CANCER  (SHP-76-130) 

Title:  Case  Control  Study  of  Lung  Cancer  in  Cuban  Women 

Contractor's  Project  Director:  Dr.  01 ga  Joly 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives  and  Methodology:  Cuban  women  have  the  highest  female  mor- 
tality rate  from  lung  cancer  in  the  Western  hemisphere.  This  study  is 
intended  to  1)  test  for  the  first  time  whether  smoking  of  dark-tobacco 
cigarettes  carries  a  risk  different  from  that  of  light-tobacco  cigar- 
ettes, 2)  provide  an  opportunity  to  confirm  the  finding  that  there  is 
an  association  between  female  lung  cancer  and  certain  pregnancy  factors, 
and  3)  provide  an  opportunity  to  test  whether  the  association  between 
smoking  and  lung  cancer  in  Cuban  women  is  similar  to  that  observed  for 
females  in  other  parts  of  the  world. 

The  study  is  to  be  conducted  as  a  case-control  experiment,  the  cases 
being  women  hospitalized  with  lung  cancer.  Two  controls  per  case 
are  to  be  identified,  one  being  a  hospital  control,  the  other  being 
a  neighborhood  control. 

Major  Findings:  Most  of  the  activities  in  this  project  have  been  de- 
voted to  solving  logistical  problems  and  establishing  well  defined 
collaborative  arrangements  with  the  Ministry  of  Health.  Data  col- 
lection has  thus  far  been  insufficient  to  draw  major  conclusions. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  results  of  this  study  will  be  compared  to  the  results  from  both 
the  domestic  and  European  epidemiology  studies  to  elucidate  the  eti- 
ology of  lung  cancer,  thus  enabling  NCI  to  design  methodology  for 
reducing  the  carcinogenic  potential  of  tobacco  usage. 

Date  Contract  Initiated:  May  1,  1977 

Current  Annual  Level :  $57,000 

ARTHUR  D.  LITTLE,  INC.  (SHP-74-105-SA1 

Title:  A  Coordinated  Program  on  Biological  Effects  of  Cigarette  Smoke: 
Short-Term  In  Vitro  Bioassays,  Models  of  Neoplasia,  and  Other 
Aspects  of  Carcinogenesis 

Contractor's  Project  Director:  Dr.  Sam  P.  Battista 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 
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Objectives  and  Methodology:  Using  cigarettes  from  Series  III   id  IV, 
researchers  will  determine  1)  ciliatoxic  potency  in  vitro  of  selected 
test  cigarettes,  2)  inhibiting  potency  of  cigarettes  on  bacterial  phago- 
cytosis by  al  veol  a r  macrophages  in  vitro  and  3)  growth  inhibiting 
activity  on  KM  tumor  cells  of  water  soluble  materials  extracted  from 
smoke  condensate.  In  addition,  tests  will  be  completed  on  in  vivo 
animal  models  to  determine  the  effects  of  smoke  on  chicken  neoplasia 
and  the  histopathology  of  tissue  samples.  Data  will  be  analyzed  and 
pigeons  investigated  as  an  in  vivo  model  for  cigarette  smoke  bioassay. 
Other  tasks  are  included,  the  most  important  being  the  development  of 
a  model  using  bronchial  epithelium  for  the  bioassay  of  lung  carcino- 
genesis in  situ. 

Major  Findings:  Bioassays  have  been  completed  on  Series  III  and  IV 
experimental  cigarettes  for  growth  inhibiting  activity  against  KB 
tumor  cell  culture  according  to  the  protocol  published  in  the  Series 
I  Report.  Results  are  available  in  tabular  form.  Based  on  the  ciliary 
potency  bioassay,  seven  Series  III  cigarettes  were  shown  to  be  less 
toxic  than  SEB.  When  units  of  measure  (ED50)  for  cytotoxicity  and 
ciliary  inhibitions  were  compared,  a  relatively  high  degree  of  cor- 
relation was  found,  i.e.,  correlation  coefficient  of  0.74.  When  bio- 
logical activity  and  smoke  components  were  compared,  the  highest 
correlations  for  both  cytotoxicity  and  ciliary  inhibitions  were  found 
with  TPM,  phenol,  isoprene  and  HCN.  The  lowest  correlations  were  found 
with  CO2  and  NO^.  Progress  on  the  development  of  the  bronchial  epi- 
thelium model  is  encouraging.  A  mask  suitable  for  use  with  pigeons  and 
a  prototype  inexpensive  continuous  smoking  machine  are  being  developed. 


Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Identification  of  the  physiological  responses  of  tissues  of  the  respira- 
tory tract  surface  to  cigarette  smokes  with  different  characteristics 
is  a  vital  consideration  in  the  design  of  experimental  less  hazardous 
cigarettes.  Data  from  these  bioassays  will  be  correlated  with  chemical 
and  carcinogenesis  data  to  aid  in  the  design  of  less  hazardous  cigar- 
ette models. 

Date  Contract  Initiated:  June  19,  1969 

Current  Annual  Level :   $102,000 

ARTHUR  D.  LITTLE,  INC.  (SHP-75-110) 

Title:  Cigarette  Dosimetry  in  Man:  Development  of  Equipment 
and  Techniques 

Contractor's  Project  Director:  Mr.  H.  Loeffler 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 
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Objectives  and  Methodology:  The  objective  of  this  work  is  to  develop 
a  system  for  delivering  measured  amounts  of  smoke  to  human  smokers. 
Additional  objectives  are  that  the  system  be  minimally  invasive,  not 
interfere  with  normal  smoking  practice,  and  not  intimidate  the  smoker. 
The  transducer  at  the  cigarette  and  associated  real  time  display  computa- 
tion, and  record  keeping  systems  shall  be  used  in  conjunction  with  a 
characteristic  puff-describing  profile  for  establishing  desired  smoke 
doses .     .  « 

Major  Findings:  Two  prototype  devices  have  been  fabricated  and  are 
under  test.  Efforts  are  being  made  to  evaluate  the  possibility  of 
developing  a  wireless  telemetry  system. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
This  project  will  provide  a  method  for  accurately  determining  the 
human  smoker's  puff  profile  and  contribute  to  the  National  Cancer 
Institute's  goal  of  determining  smoking  mechanics  and  exposure  levels 
of  individuals  at  risk  of  smoking  related  diseases.  This  precise 
dosimetric  apparatus  will  help  remove  unwanted  variables  in  the  assess- 
ment of  the  effects  of  smoke  exposure. 

Date  Contract  Initiated:  March  20,  1977 

Current  Annual  Level :   $144,000 

Arthur  D.  Little,  Inc.  (SHP-74-116) 

Title:  Development  of  a  Flavor  System  for  Acceptability  to  Smokers  of 
Candidate  Less  Hazardous  Cigarettes 

Contractor's  Project  Director:  Ms.  Anne  Neil  son 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  objective  of  this  program  is  to  identify  and  demonstrate 
a  method  for  building  acceptable  flavor  characteristics  in  a  candidate 
reduced  hazard  cigarette.  The  means  of  developing  these  flavor  charac- 
teristics should  be  through  use  of  additive  flavoring  chemicals  that 
will  be  incorporated  into  the  cigarette  by  direct  addition  to  the  to- 
bacco. The  flavor  agents  employed  will  be  defined  chemical  entities 
considered  GRAS  materials;  they  will  be  used  in  low  concentrations  and 
will  be  readily  amenable  to  further  inhalation  toxicity  studies. 

Major  Findings :  As  a  means  for  interpreting  the  data  relating  to  less 
hazardous  cigarettes,  information  has  been  derived  on  the  general  charac- 
teristics of  commercially  acceptable  cigarettes  in  terms  of  their  flavor 
structure  and  flavor  types.  The  data  suggest  that  higher  accepta- 
bility is  associated  with  a  full  blend  of  flavor  and  character  notes 
indicative  of  woody  and  tobacco  fragrance.  A  representative  envelope 
or  profile  of  acceptability  currently  associated  with  preferences  of 
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American  smokers  (as  inferred  from  consumption  patterns)  has  been 
developed.  Approximately  two  dozen  cigarettes  from  the  Smoking 
and  Health  Program  experimental  cigarette  series  have  been  compared 
to  this  envelope  of  acceptability.  The  flavors  of  all  of  the  less 
hazardous  cigarettes  tested  fell  below  minimum  criteria  for  ac- 
ceptability. 

Manufacturing  feasibility  was  demonstrated  by  showing  that  laboratory 
formulas  can  be  applied  directly  to  reconstituted  tobacco  during  the 
manufacturing  phase. 

A  special  study  evaluated  the  impact  on  flavor  of  nicotine  added  as 
the  free  alkaloid  and  as  the  bound  citrate  salt  to  a  special  arti- 
ficial tobacco  substitute. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  Smoking  and  Health  Program  seeks  to  identify  the  characteristics 
of  cigarette  construction  associated  with  reduced  biological  acti- 
vity. It  also  seeks  to  identify  those  characteristics  of  cigarette 
acceptability  that  can  be  reintroduced  in  an  innocuous  smoking  matrix 
to  produce  consumer  satisfaction  without  substantial  health  hazard. 

Date  Contract  Initiated:  June  24,  1974 

Current  Annual  Level :  $89,000 

PRINCETON  UNIVERSITY  (SHP-75-108) 

Title:  A  Computer-Simulated  Cigarette  Model  for  Use  in  the  Development 
of  Less  Hazardous  Cigarettes 

Contractor's  Project  Director:  Dr.  Thomas  Ohlemiller 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives  and  Methodology:  The  objective  of  this  project  is  to  develop 
a  simplified  mathematical  model  of  cigarette  combustion  that  will  pro- 
vide a  rational  description  of  the  processes  within  a  burning  cigarette 
that  convert  tobacco  into  smoke  and  other  chemical  products.  The  ulti- 
mate aim  is  to  provide  an  explicit  link  between  cigarette  design 
parameters  and  the  resultant  smoke  composition  via  a  computer  program. 

Major  Findings:  An  unsteady,  one-dimensional  model  of  steady  draw 
smoking  has  been  developed,  solved,  and  tested  against  experiments. 
The  model  divides  the  tobacco  into  three  components:  ash,  pyrolysis 
precursor,  and  char.  A  single  Arrhenius-type  reaction  describes 
pyrolysis,  and  a  single  reaction  combining  kinetics  and  oxygen  trans- 
port to  the  particle  surfaces  describes  char  oxidation.  Thermogravi- 
metric  analysis  was  used  to  obtain  kinetic  parameters,  and  differential 
scanning  calorimetry  was  used  to  obtain  heats  of  reaction.  Char 
oxidation  is  well  described  by  a  single  first  order  reaction  with 
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an  activation  evergy  of  45  kcal/mole.  The  major  pyrolysis  peak  is 
only  approximately  described  by  a  single  second  order  reaction  with 
an  activation  energy  of  30  kcal/mole.  Tobacco  char  has  a  heat  com- 
bustion of  4100  cal/g;  the  pyrolysis  precursor  is  mildly  exothermic 
in  an  oxidative  atmosphere  {'^   300  cal/g),  and  mildly  endothermic  in 
an  inert  atmosphere  {^   50  cal/g).  All  of  these  results  were  obtained 
unavoidably  at  heating  rates  two  orders  of  magnitude  less  than  those 
in  a  real  cigarette;  this  is  a  potential  source  of  error. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  experimental  development  of  less  hazardous  cigarettes  depends  on 
the  identification  of  variables  that  cause  adverse  health  effects 
and  on  the  manipulation  of  the  variables  to  diminish  those  effects. 
Variables  have  been  selected  on  the  basis  of  experiment  and  judgment 
and  have  been  manipulated  singly  or  in  combination.  If  successful, 
this  program  would  aid  in  selecting  the  most  important  cigarette  para- 
meters . 

Date  Contract  Initiated:  March  1,  1976 

Current  Annual  Level :  $12,000  (contract  ends  June  30,  1978) 

SOUTHWEST  FOUNDATION  FOR  RESEARCH  AND  EDUCATION  (SHP-74-102-SA1 ) 

Title:  Inhalation  Testing  of  Cigarette  Smoke  in  Baboons 

Contractor's  Project  Director:  Dr.  Walter  R.  Rogers 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives:  This  project  aims  to  1)  demonstrate  the  ability  of  the 
baboon  to  serve  as  a  surrogate  cigarette  smoker  similar  to  the  human; 
2)  collect  behavioral,  physical,  and  chemical  dosimetry  data  as  the 
animals  smoke  different  types  of  cigarettes  in  controlled  experi- 
ments; 3)  develop  pulmonary  lavage  methods  to  verify  deposition  of 
particulate  matter  in  the  lower  respiratory  tract;  4)  conduct  experi-^ 
ments  to  detect  possible  nicotine  dependence  in  smoking  animals;  5) 
develop  an  automated  cigarette  dispenser/ejector  system;  and  6)  make 
recommendations  as  to  the  feasibility  of  using  the  baboon  as  a  model 
to  study  the  effects  of  cigarette  smoking,  especially  on  the  pul- 
monary and  cardiovascular  systems. 

Major  Findings:  The  project  has  1)  successfully  developed  the  neces- 
sary instrumentation  and  training  techniques;  2)  trained  11  animals  to 
smoke  cigarettes  as  humans  do;  3)  demonstrated  that  the  smoking  be- 
havior of  the  animals  can  be  controlled  by  operant  conditioning 
techniques;  4)  shown  that  the  animals  will  smoke  at  least  five  dif- 
ferent kinds  of  cigarettes;  5)  found  that  the  baboons  develop  car- 
boxyhemoglobin  levels  comparable  to  those  of  human  cigarette  smokers; 
6)  measured  smoking  puff  profiles  in  baboons  and  demonstrated  that 
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they  are  similar  to  those  of  human  smokers;  7)  developed  a  workable 
automated  cigarette  dispenser  capable  of  presenting  10  cigarettes; 
8)  studied  the  relationships  between  several  variables  in  baboon 
blood  and  urine  (carbon  monoxide,  cotinine,  thiocyanite,  and  nico- 
tine); 9)  performed  pulmonary  function  tests  and  pulmonary  lavage 
procedures  for  the  determination  of  a  new  ^'*C-DTC  tracer  method; 
and  10)  performed  pilot  effort  on  AHH  activity  of  alveolar  macrophages 
from  4  baboons. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
This  project  has  clearly  demonstrated. that  the  baboon  can  be  used 
as  a  nonhuman  primate  model  of  cigarette  smoke  inhalation  to  test 
selected  cigarettes  for  their  immediate  and  long-term  effects.  The 
primate  model,  which  provides  many  unique  advantages,  can  be  used 
for  such  research  at  costs  that  are  competitive  with  the  costs  of 
other  animal  models  currently  used  for  this  purpose. 

Date  Contract  Initiated:  October  1,  1975 

Current  Annual  Level:  $109,000 

U.S.  DEPARTMENT  OF  AGRICULTURE  (YOl-CP-60209) 


Title:  Modification  of  Tobacco  Through  Production  and  Curing  Process 

Contractor's  Project  Director:  Dr.  T.  C.  Tso 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives :  The  chemical  composition  of  cigarette  smoke  depends  on  the 
characteristics  of  leaf  tobacco  used  for  the  manufacture  of  the  cigar- 
ettes. Production  and  curing  practices,  in  turn,  determine  the  charac- 
teristics of  tobacco  leaf.  Modification  of  tobacco  through  the 
production  and  curing  process  may  therefore  change  the  leaf  as  well 
as  the  cigarette  smoke.  These  projects  involve  various  production, 
curing,  and  postharvest  handling  variables,  followed  by  smoke  chemistry 
and  biological  evaluation  for  the  purpose  of  developing  a  less  hazardous 
cigarette. 

Experimental  deproteinized  tobacco  obtained  by  the  homogenized  leaf 
curing  process,  along  with  conventionally  cured  tobaccos,  are  being 
produced.  These  experimental  materials  will  be  used  for  sheet  re- 
constitution,  cigarette  manufacture,  smoke  analysis  and  biological 
tests.  Proteins  isolated  will  also  be  subjected  to  pyrolytic  and 
toxicological  studies. 

Major  Findings:  The  Science  and  Education  Administration  (formerly 
Agricultural  Research  Services)  is  responsible  for  coordinating  this 
project  with  North  Carolina  State  University,  the  Oxford  Tobacco 
Station,  N.C.,  and  laboratories  experienced  in  extraction  and  re- 
constitution.  Samples  of  the  1975-76  crops  were  used  for  developing 
new  techniques  for  extraction  and  reconstitution.  Smoke  analysis 
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and  bioassay  are  underway.  Samples  of  the  1977  crops  were  harvested 
and  are  currently  being  processed. 

In  1975  and  1976,  tobacco  materials  were  produced  in  Projects  1,  2, 
and  4,  and  smoke  chemistry  and  bioassay  evaluation  of  these  materials 
are  in  progress.  Project  3  will  be  conducted  during  the  1977  crop 
season  at  Oxford,  N.C.  Project. 5  is  in  progress  for  Pb-210  cigarette 
manufacture  and  animal  inhalation,  followed  by  histopathology  in  1977- 
1978.  Project  6  will  be  conducted  during  the  year  1977-1978. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Results  obtained  will  provide  basic  information  on  how  to  reduce 
undesirable  smoke  components  through  production,  curing,  and  post- 
harvest  handling.  For  example,  we  expect  to  study  the  role  of  radio- 
elements  in  health,  the  effect  of  cellulose  and  fibrous  materials  used 
for  sheet  reconstitution  and  smoke  composition,  and  the  effect  of 
proteins  in  relation  to  HCN  and  other  nitrogens.  Knowledge  gained  from 
these  studies  will  be  invaluable  for  developing  a  less  hazardous 
cigarette. 

Proposed  Course:  Materials  produced  under  projects  in  1976  are  being 
used  for  smoke  chemistry  study  and  skin  painting  tests.  Leaf  tobacco 
containing  radioelements  will  be  made  into  cigarettes  to  be  used  for 
animal  inhalation  studies  in  1977.  Deproteinized  tobacco  will  be  pro- 
duced in  1977.  We  expect  that  most  of  the  tests  will  be  completed  by 
the  end  of  -1978  or  early  1979.  Most  of  these  projects  are  supported 
jointly  by  NCI  and  SEA,  for  the  mutual  objective  of  producing  a  safer 
tobacco  and  a  less  hazardous  cigarette. 

Date  Interagency  Cooperative  Agreement  Initiated:  February  8,  1976 

Current  Annual  Level :   $62,000 

VETERANS  ADMINISTRATION  HOSPITAL,  EAST  ORANGE,  NEW  JERSEY  (YOl-CP-40205) 

Title:  Effects  of  High-  and  Low-Nicotine  Cigarettes  on  Male  Beagle  Dogs 

Contractor's  Project  Director:  Dr.  Oscar  Auerbach 

Project  Officer  (NCI):  Dr.  Thomas  B.  Owen 

Objectives :  1)  To  evaluate  the  role  of  nicotine  in  the  development 
of  pulmonary  and  cardiovascular  disease  associated  with  daily  in- 
halation of  cigarette  smoke  using  high  and  low  nicotine  content.  2) 
To  determine  the  significance  of  the  development  of  diseases  due  to 
chronic  cigarette  smoking,  including  proliferative  and  dysplastic 
changes  in  the  tracheobronchial  epithelium,  pulmonary  interstitial 
fibrosis  and  emphysema,  arteriosclerosis,  and  bronchiolar  epithelial 
changes. 
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Major  Findings :  The  study  concerns  itself  with  the  respiratory  ex- 
posure to  male  beagle  dogs  to  smoke  from  cigarettes  of  high-  and  low- 
nicotine  content.  The  smoke  is  administered  via  tracheostoma  from 
smoking  machines  designed  by  Arthur  D.  Little.  The  animals  receive 
six  cigarettes  in  the  morning  and  six  cigarettes  in  the  afternoon 
seven  days  a  week. 

During  the  study,  both  high  and  low  nicotine  smoking  dogs  have  died 
and  have  been  extensively  examined.  The  findings  definitely  indicate 
that  there  are  definite  changes  in  the  lung  tissue  indicative  of 
damage  done  by  the  inhalation  of  cigarette  smoke. 

Hematological  parameters  and  clinical  chemistry  values  were  measured. 
These  included  red  and  white  blood  cell  count,  differential  white 
blood  cell  count,  hematocrit  and  hemoglobin  determinations.  Platelet 
aggregation,  blood  cholesterol  and  carboxyhemoglobin  values  were 
also  measured.  No  appreciative  differences  were  seen  between  control 
and  test  animals,  except  white  cell  counts  appear  higher  in  the 
test  animals,  generally  associated  with  an  increase  in  the  relative 
percentage  of  polymorphonuclear  leukocytes.  Cholesterol  levels 
were  generally  higher  in  test  animals  than  in  controls,  with  large 
individual  variations.   Results  with  the  platelet  aggregation  tests 
have  been  variable  and  numbers  are  too  small  to  evaluate. 

Scanning  electron  microscopic  work  will  be  done  in  dogs  employing 
a  new  latex  injection  technique  developed  in  guinea  pigs. 

Results  from  autopsy  studies  show  changes  in  the  bronchial  mucosa 
that  are  thought  to  precede  development  of  bronchogenic  carcinoma. 
Examination  has  also  shown  basal  cell  hyperplasia  and  some  bronchial 
alveolar  tumors. 

In  the  airways,  mucoid  degeneration  and  scarring  has  been  observed  in 
heavy  smoking  dogs. 

A  new  five  year  study  will  begin  in  September  1978  to  evaluate  three 
cigarette  designs;  a  low  tar-low  nicotine  cigarette,  a  medium  tar- 
medium  nicotine  cigarette,  and  a  high  tar-high  nicotine  cigarette. 
It  is  intended  that  these  cigarettes  are  comparable  to  presently 
available  commercial  cigarettes. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
It  is  believed  that  the  developing  pathology  of  the  tissues  of  the 
experimental  animals  in  this  study  will  provide  some  clues  to  the  role 
that  nicotine  plays  in  possibly  being  a  major  contributor  to  the 
harmful  effects  of  cigarette  smoking.  Results  from  autopsy  studies 
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may  show  the  changes  in  the  bronchial  mucosa  that  are  thought  to  precede 
development  of  frank  bronchogenic  carcinoma.  It  is  hoped  that  this 
research  will  provide  new  data  on  the  interrelationship  of  cardiopulmonary 
and  carcinogenic  effects  of  cigarette  smoke  and  nicotine. 

Date  Interagency  Cooperative  Agreement  Intitiated:  April  1,  1972 

Current  Annual  Level :   $359,000 
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INTRODUCTION 

The  Diet,  Nutrition  and  Cancer  Program  (DflCP)  of  the  National  Cancer  Insti- 
tute (NCI)  was  developed  in  response  to  a  mandate  in  the  1974  amendments  to 
the  National  Cancer  Act.  Its  purpose  is  the  development  and  dissemination  of 
information  on  the  interrelationships  between  diet,  nutrition,  and  both  the 
etiology  of  cancer  and  the  therapy  and  rehabilitation  of  the  cancer  patient. 
The  program  is  administered  by  NCI's  Division  of  Cancer  Cause  and  Prevention 
(Figure  1);  overall  policy  and  direction  are  provided  by  an  Advisory  Workshop 
composed  of  scientists  from  government,  academia,  and  industry. 

Recommendations  for  specific  research  projects  to  be  supported  by  the  program 
are  developed  in  program  definition  workshops.  Participants  in  these  work- 
shops include  researchers  from  various  scientific  disciplines  such  as  epi- 
demiology, clinical  oncology,  human  nutrition,  anthropology,  biochemical 
metabolism,  animal  nutrition,  and  the  behavioral  sciences.  The  projects  for- 
mulated by  the  workshops  are  assigned  priority  rankings  by  the  Advisory  Work- 
shop and,  based  on  this  ranking  and  the  availability  of  funds,  are  then  exe- 
cuted through  both  the  contract  and  grant  award  mechanisms. 

BACKGROUND 

There  is  increasing  evidence  to  suggest  a  direct  relationship  between  diet 
and  nutrition  and  the  incidence  of  many  chronic  diseases  such  as  cancer, 
diabetes,  heart  disease,  arthritis,  and  dental  caries.  Much  of  this  evidence 
comes  from  epidemiological  investigations,  some  from  laboratory  animal  studies, 
and— to  a  lesser  extent— from  clinical  observations.  Studies  of  migrant  pop- 
ulations provide  some  of  the  most  impressive  epidemiologic  data  relating  diet 
and  nutrition  to  cancer.  Generally,  cancer  incidence  patterns  of  migrants 
change  from  that  of  their  native  country  to  that  common  to  the  population  of 
the  host  country  over  a  period  of  several  generations.  Other  environmental, 
non-nutritional ly  related  factors  frequently  can  be  eliminated  as  the  in- 
fluencing element  in  these  studies  where  the  country  of  origin  and  the  coun- 
try of  immigration  experience  comparable  levels  of  environmental  pollution. 

Although  there  is  no  definitive  proof  of  direct  causation  as  a  result  of  diet, 
the  accumulating  scientific  data  do  indicate  that  prudent  dietary  habits 
developed  at  an  early  age  and  continued  throughout  life  may  minimize  the 
incidence  of  certain  diseases.  Specifically,  with  respect  to  cancer,  there 
is  an  increasing  number  of  studies  relating  dietary  and  nutrient  excesses, 
deficiencies,  and  imbalances  to  cancer  development.  Cancers  of  the  stomach, 
colon,  gastrointestinal  tract,  pancreas,  and  liver  have  all  been  correlated 
with  certain  dietary  components.  High  incidences  of  colon  and  breast  cancer. 
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for  example,  occur  in  population  groups  with  a  relatively  high  dietary  fat 
intake. 

Diet  and  nutrition  are  not  only  important  in  the  etiology  of  cancer;  they 
support  and  enhance  traditional  modes  of  cancer  therapy— surgery,  radiother- 
apy, and  chemotherapy.  Preliminary  laboratory  investigations  also  point  to 
the  use  of  diet  and  nutrition  as  a  potentially  effective  form  of  cancer 
therapy  2er  se .  In  addition  to  their  therapeutic  value,  diet  and  nutrition 
are  critically  important  to  the  quality  of  life  and  ultimate  rehabilitation 
of  the  cancer  patient. 

STRUCTURE 

The  Diet,  Nutrition  and  Cancer  Program  emphasizes  etiology  and  therapy  as 
primary  research  components.  Investigations  into  these  two  general  research 
areas,  as  well  as  the  overall  operation  of  the  program,  are  further  charac- 
terized by: 

a  coordinated,  multidiscipl inary  approach; 

clearly  targeted  goals  and  objectives; 

utilization  of  existing  nutritional  and  dietary  methodology  and 
information; 

orientation  towards  the  development  of  practical  and  directly  usable 
results; 

responsiveness  to  the  needs  of  all  segments  of  the  population;  and 

dissemination  of  information  and  research  findings  to  the  general 
scientific  community  and  to  the  lay  public. 


Etiology 

D1^CP-supported  research  into  the  etiology  of  cancer  is  oriented  towards  as- 
certaining the  underlying  causes  and  interrelationships  among  dietary  and 
nutritional  factors  and  the  origins  of  cancer.  Information  derived  from 
etiological  investigations  ultimately  will  be  utilized  to  develop  prudent 
dietary  recommendations  for  minimizing  the  incidence  of  cancer  and  other 
diseases.  Children  will  be  a  primary  target  for  investigation  since  chronic 
diseases  have  relatively  long  latent  periods  while  dietary  habits  are  formed 
early  in  life.  Specific  research  areas  related  to  etiology  for  which  program 
support  is  either  current  or  planned  include: 

Evolution:  Data  and  information  will  be  obtained  to  test  the  hypothesis 
that— if  cancer,  diet,  and  nutrition  are  related— the  changes  in  man's 
dietary  habits  (and  his  physiological  adaptation  to  these  habits)  will  be 
accompanied  by  changes  in  his  cancer  experience.  Examination  will  be  made 
of  the  evolutionary  determinants  of  dietary  adaptation,  of  the  natural 
dietary  habits  of  man  during  his  development,  and  of  animal  models  which 
might  provide  information  and  data  on  the  effects  of  changing  food  habits. 
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Dietary  excesses  and  deficiencies:  Acute  and  chronic  studies  of  dietary 
alterations  in  man  and  animals  will  assess  the  effect  of  various  dietary  com-|^k 
ponents  on  carcinogenesis.  Such  factors  as  undernutrition  or  over  nutrition  ^^ 
and  level  of  proteins,  fats,  carbohydrates,  fiber,  vitamins,  minerals,  and 
antioxidants  will  be  studied. 

Assessing  nutritional  status:  Baseline  information  on  dietary  patterns  and 
biochemioal  and  metabolic  parameters  in  various  population  groups  will  be 
compiled  and  analyzed. 

Epidemiologic  and  dietary  surveys:  Leads  related  to  the  causes  of  cancer 
will  be  developed  using  standard  epidemiologic  methodology  in  conjunction 
with  dietary  surveys  using  retrospective,  prospective,  and  cross-sectional 
analyses.  In  addition,  metabolic  studies  will  be  conducted  to  identify 
specific  factors  rather  than  general  dietary  components  which  are  associated 
with  cancer  etiology. 

Therapy 

The  primary  goal  of  this  research  element  is  to  improve  the  cancer  patient's 
quality  of  life,  as  well  as  his  prognosis  for  cure  and  rehabilitation.  Major 
research  efforts  will  explore  the  role  of  metabolic  and  dietary  processes  in 
the  development  of  cancers,  and  the  use  of  dietary  and  nutritional  supplemen- 
tation in  the  support  of  traditional  cancer  treatment  modalities  or  as  a 
direct  therapeutic  regimen.  Special  emphasis  will  be  given  to  pediatric 
patients  who  have  limited  nutrient  reserves  for  undergoing  normal  growth 
processes.  Emotional  and  psychological  factors  affecting  nutritional  therapy^^ 
will  also  be  considered.  ^^ 

Expected  results  include  the  definition  of  dietary  recommendations  for  opti- 
mal nutritional  support,  the  development  of  suggested  dietary  intervention 
techniques  to  increase  nutrient  intake,  the  development  of  direct  nutritional 
therapeutic  solutions,  cancer-screening  methods  based  on  changes  in  metabolic 
processes,  and  techniques  to  assist  patients  in  coping  with  therapy.  Research 
in  the  following  areas  is  either  underway  or  anticipated: 

Host- tumor  competition  and  food  intake  determinants:  The  focus  of  this  re- 
search is  the  changes  in  metabolic  processes  which  are  produced  by  cancer  in 
man.  These  changes  could  be  in  terms  of  protein,  lipid,  and  energy  metabo- 
lism and  in  terms  of  toxic  substances  produced  by  the  tumor.  Initial  research 
emphasis  is  being  placed  on  man  and  animal  models  in  which  tumors  are  in  an 
early  growth  phase  and  the  metabolic  effects  associated  with  cancer  are  inter- 
pretable.  Specific  metabolic  problems  to  be  studied  include:  anorexia  and 
weight  loss,  depletion  and  redistribution  of  body  compartments,  energy  and 
other  nutrient  problems,  and  processes  by  which  the  above  occur. 

Behavioral  and  food  modification  interventions  in  the  anorexia  of  malignancy: 
Studies  are  investigating  the  alteration  of  taste  and  smell  perception  in  the 
cancer  patient  and  on  the  modification  of  food  receptors  and  of  food  charac- 
teristics to  improve  caloric  intake.  Other  projects  are  utilizing  classical 
conditioning,  hypnosis,  biofeedback,  and  other  behavioral  approaches  to  the 
problem  of  anorexia.  ^ 
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Artificial  alimentation:  Research  will  seek  to  determine  if  those  cancer 
patients  who  normally  suffer  from  mal nourishment  can  achieve  a  better  quality 
of  life  when  brought  into  a  normal  metabolic  state  with  artificial  alimenta- 
tion. Studies  will  also  be  conducted  to  evaluate  acute  therapeutic  results 
of  current  treatments  in  cancer  patients  who  are  in  a  normal  metabolic  state 
as  a  result  of  artificial  alimentation.  The  best  techniques  and  procedures 
for  maintaining  the  nutritional  status  of  an  individual  are  being  investi- 
gated. Ongoing  projects  are  examining  actual  and  peripheral  total  parenteral 
nutrition,  total  enteral  nutrition,  and  food  supplements. 

In  conjunction  with  its  responsibility  for  the  development  and  conduct  of 
research  in  the  areas  outlined  above,  the  Diet,  Nutrition  and  Cancer  Program 
carries  out  a  variety  of  activities  in  the  area  of  program  management  and 
support.  These  activities  include  organization  and  management  of  the  program 
definition  workshops,  provision  of  ad  hoc  consultants  for  the  technical  and 
scientific  monitoring  of  projects,  development  of  a  technical  information 
acquisition  and  dissemination  system  for  use  by  the  scientific  and  lay  com- 
munities, liaison  with  the  larger  scientific  community,  and  an  array  of 
management  and  technical  tasks  associated  with  the  ongoing  operations  of  the 
program. 

PROGRAM  STATUS 

This  section  presents  an  overview  of  the  program  status  in  terms  of  ongoing 

projects,  information  development  and  dissemination  activities,  coordinating 

efforts  with  other  organizations,  and  a  review  of  scientific  and  technical 
program  definition  workshops. 

Ongoing  Projects 

At  the  present  time,  there  are  35  ongoing  contracts  and  8  CREG's  sponsored 
by  the  DNCP.  Proposals  for  contracts  are  reviewed  by  a  chartered  DNCP 
scientific  review  committee.  CREG  applications  are  processed  by  the  NIH 
Division  of  Research  Grants  and  evaluated  by  ad  hoc  special  study  sections. 
Development  processes  for  contracts  and  CREG's  are  shown  in  Figures  2  and 
3,  respectively. 

Many  of  the  projects,  especially  in  the  therapy  area,  are  multi-institutional 
coordinated  research  efforts.  In  these,  a  common  core  protocol  has  been  im- 
plemented by  the  participating  investigators.  Each  investigator  can  also, 
within  the  specific  constraints  of  his  project  workscope,  budget,  and  defined 
objectives  of  the  DNCP,  undertake  additional  research.  Therefore,  by  this 
approach,  the  targeted  goals  of  the  DNCP  can  be  achieved  while  accommodating 
the  basic  research  interests  of  the  investigator.  In  addition,  there  are 
many  common  data  elements  and  procedural  links  across  the  program.  For 
example,  the  anorexia  project  will  be  able  to  assimilate  data  collected  in 
the  optimal  nutritional  support  projects  and  those  oriented  to  taste  and 
smell.  Experiments  conducted  with  laboratory  animals,  e.g.,  mice  and  rats, 
also  share  common  protocol  elements  such  as  basal  diets,  experimental  con- 
ditions, strain,  and  housing  conditions.  This  will  not  only  provide  requisite 
information  for  assessing  the  validity  of  individual  project  results  but  will 
also  greatly  increase  the  benefit/cost  ratio  of  the  program's  expenditures. 

145 


I 


t  - 

-a     ;^ 

''^    ^ 

a-      = 

"     c 

S     o 

Q      t_> 

- 

-/v 

5 

<-J 

ri       1 

, — '  L_      1 

-a        o 

c  =  -^ 

a  1 

<a  o  '^ 

0) 

S.    W    4J     3 

j 

i  OJ  "-    c    u  ■ 

U    1.    OJ  — 

s 

= 

.   -O     3    U    dJ 

o 

ju  z  un  QJ 

_^ 

U   O 

s.  nj  j: 

rtj   s-   _1 

) 

1)  -u  c 

i/i  c  ra 

<u  o  s- 

xiuca 

/^ 

;  "^ 

« 

(^^ 

^ 

a. 

3 

o 

C 
O 

<      _._"J          ! 

/\                                      i 

]  _L 

.      ^ 

5  j; 

] 

i_' 

=  ^-)  a 

1 

o 

ui  a. 

b,.-  ^ 

1 

c 

•_   a  o 
2.  a  :s 

1 

1 

Q^ 

- 

—     1 

*J    ojI 

.■a   01 

■*-• 

-a  -^ 

(-J   o    c 

_o 

ZUC^                / 

u   o   = 


O   <o    > 

S-  —  -3 


« 


C3 


146 


u. 

■    ^ 

"tn 

c: 

4_) 

■3 

in 

t_J 

a 

o 

/ 

K 

c 

1. 

LI3 

\, 

^ 

J 

Ik 

0) 

u   0 

D  -r- 

1  o 

1=  = 

i  c_) 

/ 

.V 

(-J. 

=    i 

f 

o 

u  ^„ 

■^   c 

a 

3  t3 

/ 

\ 

1 

Nt 

-u 

^■^ 

0 

^ 

u 

-t-* 

_ 

t. 

o 

' 

/ 

V- 

1 

>> 
o 

E 

O    1/1 

-  c 

4->     O 

^2 

1    o 

tt;    o 

=  3 

/ 

\ 

= 

4i 

t 

«  ^ 

3 

■^  *-> 

3 

■o  ■= 

2 

—    O    E 

3 

ya5      ;^- 

1 

u   o   > 

01    4J   UJ 

o  c  -a 


147 


The  role  of  the  program  staff  in  the  multi-institutional  projects,  as  well  as 
in  those  research  efforts  involving  extensive  protocol  development,  has  been 
to  assist  in  coordination,  experimental  design,  and  methodological  evaluation 
(This  is  not  only  a  staff  function  but  also  that  of  ad  hoc  program  consul- 
tants.) The  DNCP  in  most  cases  also  serves  as  the  statistical  and  data  cen- 
ter for  these  projects. 

Information  Development  and  Dissemination 

Besides  the  primary  activity  of  assisting  in  the  development  and  implementa- 
tion of  specific  projects,  the  DNCP  has  also  been  involved  in  various  infor- 
mation development  and  dissemination  acti'vities.  These  activities  not  only 
involve  the  preparation  of  documents  for  the  scientific  community  but  also 
for  the  lay  public  and  the  cancer  patient. 

The  DNCP  is  developing  various  innovative  approaches  for  presenting  scien- 
tific and  technical  information  relevant  to  nutrition  and  cancer,  and  util- 
izing the  literature  as  a  resource  planning  tool.  As  an  initial  approach, 
approximately  400  journals  applicable  to  the  program  were  structured  into 
eight  categories  representing  the  following  areas:  anthropology,  behavioral 
science,  biochemistry,  cancer,  hygiene  and  public  health,  medicine,  nutri- 
tion and  dietetics,  and  overall  composite  category.  A  computer  based  cita- 
tion analysis  on  the  journals  was  performed  for  the  year  1975.  (Approximate- 
ly 1,200,000  citations  were  analyzed.)  The  output  is  in  the  form  of  "mappings" 
which  relate  specific  clusters  of  research  within  a  field.  The  relationship 
of  the  various  clusters  are  displayed  as  well  as  the  intensity  of  the  rela- 
tionship. It  appears  that  this  type  of  analysis  can  prove  most  useful  in  the 
planning  of  the  DNCP,  identifying  possible  research  gaps,  and  ensuring  that  tf 
the  program  capitalizes  on  existing  lines  of  research.  ^ 

Another  DNCP  literature  search  identified  past,  ongoing,  and  future  dietary 
and  nutritional  surveys  and  cancer  epidemiology  studies.  A  thorough  and 
comprehensive  search  identified  published  and  unpublished  studies,  foreign 
research,  and  criteria  and  recommendations  for  using  and  applying  these  data 
in  future  research  studies.  Additionally,  the  studies  identified  were 
analyzed  for  relevance  to  the  DNCP. 

A  summary  of  dietetic  practices  and  procedures  used  in  feeding  cancer  patients 
was  completed  this  past  year.  Questionnaire  forms  were  developed  and  sub- 
mitted to  hospitals  to  collect  relevant  information.  The  collected  data  were 
analyzed  and  incorporated  into  a  report  document  for  use  by  researchers, 
dietitians,  and  health  care  personnel.  This  report  was  also  modified  to 
adhere  to  publication  specifications  and  has  been  submitted  to  the  National 
Technical  Information  Service  for  publication  and  distribution. 

The  DNCP  has  developed  two  handbooks  on  diet,  nutrition,  and  cancer  for  the 
lay  public.  "jyiet  and  Nutrn-tion:   A  Resource   for  Parents  of  Children  with 
Cancer"   was  written  for  the  parents  of  children  with  cancer.  Content  sections 
include: 


•  Diet,  Nutrition  and  Cancer:  An  Overview 

•  Basic  Nutrition  Guidelines 
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Cancer  and  Children 

Psychological  Effects  on  the  Family  and  Child 

Special  Problems:  Anorexia  and  Cachexia 

Medical  Foods 

Behavior  Modification 

Special  Diets 

Index 

Bibliography 

Glossary 

"Diet  and  Nutrition^   for  Canaer  Patients  'and  Their  Families"   contains  infor- 
mation similar  to  the  handbook  for  parents  and  will  also  include  a  section 
on  exercise.  Both  handbooks  were  developed  by  the  DNCP  in  conjunction  with 
consultants  and  were  submitted  for  critical  review  to  experts  in  the  various 
fields  and  revised  by  two  scientific  editors/writers.  Currently,  the  pedi- 
atric and  adult  handbooks  are  in  the  final  stages  of  publication.  They  will 
be  distributed  by  the  Office  of  Cancer  Communications  (OCC). 

A  dietary  therapy  manual  is  currently  under  development.  This  manual  is 
being  written  for  use  by  health  professionals  in  the  counselling  of  cancer 
patients  and  their  families  and  will  provide  a  ready  resource. 

Coordination 

The  DNCP,  based  on  recommendations  from  advisory  groups,  has  established  con- 
tacts and  working  relationships  with  other  organizations  sponsoring  nutrition 
research.  The  purpose  of  this  effort  is  to  ensure  that  the  program  is  fully 
cognizant  of  related  ongoing  research,  and  to  provide  information  for  planning 
purposes,  so  that  the  DNCP  can  capitalize  on  research  findings. 

Lists  of  the  Diet,  Nutrition  and  Cancer  Program  Advisory  Group,  Scientific 
Review  Committee,  and  consultants  follow: 

•  Diet,  Nutrition  and  Cancer  Program  Advisory  Group 

Dr.  Byron  Brown,  Stanford  University  Medical  Center 

Col.  John  Canham,  Department  of  the  Army 

Dr.  Johanna  Dwyer,  New  England  Medical  Center  Hospital 

Dr.  Jean-Pierre  Habicht,  Cornell  University 

Dr.  Theodore  Labuza,  University  of  Minnesota 

Ms.  Grace  Monaco,  Metropolitan  Washington  Candlelighters 

Dr.  Arnold  Schaefer,  Swanson  Center  for  Nutrition 

Dr.  William  Stini,  University  of  Arizona 

Dr.  John  Vanderveen,  Food  and  Drug  Administration 

Dr.  Jan  van  Eys,  M.  D.  Anderson  Hospital  and  Tumor  Institute 

•  Diet,  Nutrition  and  Cancer  Program  Scientific  Review  Committee 

Dr.  R.  K.  Boutwell ,  University  of  Wisconsin 

Dr.  Wanda  Chenoweth,  Michigan  State  University 

Dr.  Edward  Copeland,  University  of  Texas 

Dr.  Harry  Greene,  Vanderbilt  University 
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Dr.  Gail  Harrison,  I  liversity  of  Arizona  ^ 

Dr.  Susan  Horn,  Johi.o  Hopkins  University  H^ 

Dr.  Norge  Jerome,  University  of  Kansas  ^^ 

Dr.  Laurence  Kolonel,  Cancer  Center  of  Hawaii 

Dr.  Larry  Kvols,  Mayo  Clinic 

Dr.  Theodore  Labuza,  University  of  Minnesota 

Dr.  Maria  Linder,  California  State  University  at  Fullerton 

Dr.  Joseph  Lyon,  University  of  Utah 

Dr.  0.  Neal  Miller,  Hoffmann-LaRoche,  Inc. 

Dr.  Charlotte  Mistretta,  University  of  Michigan 

Dr.  Maiden  Nesheim,  Cornell  University 

Dr.  William  Steffee,  Boston  University  Medical  Center 

Dr.  John  Vanderveen,  Food  and  Drug  Administration 

Dr.  Willard  Visek,  University  of  Illinois 

Diet,  Nutrition  and  Cancer  Program  Consultants 

Elaine  Adams,  New  York 

Siamak  Adibi,  Montefiore  Hospital 

William  Admirand,  San  Frnacisco  General  Hospital 

Roslyn  Alfin-Slater,  University  of  California 

James  R.  Allen,  Jr.,  University  of  Wisconsin 

Bruce  Ames,  University  of  California 

Harold  Amos,  Harvard  University 

Joseph  Ansley,  Emory  University 

Charles  Austin,  University  of  Wisconsin 

Raymond  Baggs,  Cornell  University  j^^ 

Peter  Bail  lie,  Queen  Elizabeth  College  ^^ 

David  Baker,  University  of  Illinois 

William  Baker,  Bell  Telephone  Laboratories 

Margaret  Ball,  University  of  Colorado 

Anne  Barlow,  Abbott  Laboratories 

Linda  Bartoshuk,  John  B.  Pierce  Foundation  Laboratory 

Jack  Bauernfeind,  Hoffmann-LaRoche,  Inc. 

George  Beaton,  University  of  Toronto 

Gary  Beauchamp,  Monell  Chemical  Senses  Center 

Joseph  Bertino,  Yale  University 

John  Bieri,  National  Institute  of  Arthritis,  Metabolism  and  Digestive 

Diseases 
George  Blackburn,  New  England  Deaconess  Hospital 
Sara  Blackburn,  Boston  University 
Abby  Bloch,  Memorial  Sloan-Kettering  Cancer  Center 
Geoffrey  Bourne,  Emory  University 

Gilbert  Bradham,  Medical  University  of  South  Carolina 
Joseph  Brand,  Monell  Chemical  Senses  Center 
Murray  Brennan,  National  Cancer  Institute 
Myron  Brin,  Hoffmann-LaRoche,  Inc. 
Byron  Brown,  Jr.,  Stanford  University 
Myrtle  Brown,  National  Research  Council 
Raymond  Brown,  University  of  Wisconsin 
Richard  Buckles,  Alza  Company  ^^ 
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Joan  Bull,  National  Cancer  Institute 

Elsworth  Buskirk,  Pennsylvania  State  University 

Charles  Butterworth,  Jr.,  University  of  Alabama 

Kenneth  Carroll,  University  of  Western  Ontario 

John  Canham,  Department  of  the  Army 

Wanda  Chenoweth,  Michigan  State  University 

Joginder  Chopra,  Food  and  Drug  Administration 

Hal  Churrhill,  Harvard  University 

Margaret  Clark,  Food  and  Drug  Administration 

George  Clowes,  Jr.,  Brown  University 

Stanton  Cohn,  Brookhaven  National  Laboratory 

John  Coniglio,  Vanderbilt  University 

Edward  Cope! and,  Texas  Medical  Center 

David  Cornwell ,  Ohio  State  University 

Giovanni  Costa,  Private  Physician 

Marilyn  Crim,  Massachusetts  Institute  of  Technology 

Robert  Cullen,  Jr.,  Variety  Children's  Hospital 

Loring  Dales,  Kaiser  Permanente 

William  Darby,  Nutrition  Foundation 

John  Davis,  University  of  Illinois 

William  DeWys,  Northwestern  University 

Louis  Diamond,  University  of  Kentucky 

Eugene  DiMagno,  Mayo  Clinic 

Joseph  DiPaolo,  National  Cancer  Institute 

Frank  Dixon,  Scripps  Clinical  and  Research  Foundation 

William  Dobbins,  III,  George  Washington  University 

Sarah  Donaldson,  Stanford  University 

Harold  Douglass,  Jr.,  Roswell  Park  Memorial  Institute 

Stanley  Dudrick,  University  of  Texas 

James  H.  Duke,  Jr.,  University  of  Texas 

Johanna  Dwyer,  New  England  Medical  Center  Hospital 

Martin  Eastwood,  University  of  Edinburgh 

Eric  Eisenstadt,  Harvard  University 

Audrey  Evans,  Children's  Hospital  of  Philadelphia 

Norman  Farnsworth,  University  of  Illinois 

Josef  Fischer,  Harvard  Medical  School 

W.  Gary  Flamm,  National  Cancer  Institute 

Samuel  Fomon,  University  of  Iowa 

Frederick  Francis,  University  of  Massachusetts 

Carol  Frankmann,  University  of  Texas 

Reva  Frankle,  Weight  Watchers  International,  Inc. 

Howard  Freeman,  University  of  California 

Emil  Freireich,  University  of  Texas 

Roberto  Frisancho,  University  of  Michigan 

Douglas  Frost,  Consultant-Nutrition  Biochemistry 

Peggy  Fry,  University  of  Texas 

Lawrence  Garfinkel,  American  Cancer  Society 
Edmund  Gehan,  University  of  Texas 
James  Gessamen,  Utah  State  University 
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Donald  Goldmann,  Massachusetts  General  Hospital 
Dewitt  Goodman,  Columbia  University 
Annette  Gormican,  University  of  Wisconsin 
Willis  Gortner,  American  Institute  of  Nutrition 
Saxon  Graham,  State  University  of  New  York 
Richard  Greenberg,  Swift  and  Company 
Harry  Greene,  Vanderbilt  University 
Russ  Greer,  University  of  Tennessee 
David  Guy,  Mead-Johnson 

Jean-Pierre  Habicht,  Cornell  University 

Elmer  Hartsook,  Pennsylvania  State  University 

Sami  Hashim,  St.  Luke's  Hospital 

Nancy  Hathaway,  Cheverly  Maternity  and  Family  Planning  Clinic 

Wallace  Hayes,  University  of  Mississippi  Medical  Center 

Mark  Hegsted,  Harvard  University 

William  Heird,  Columbia  University 

Robert  Henkin,  Georgetown  University 

Manuel  Herrera,  Harvard  University 

Ralph  Holman,  University  of  Minnesota 

Donald  Horvath,  West  Virginia  University 

John  Howard,  Medical  College  of  Ohio 

Carol  Hunerlach,  Consulting  Nutritionist 

Ronald  Hunt,  New  England  Regional  Primate  Research  Center 

Harry  Jacobs,  U.S.  Army 

Norge  Jerome,  University  of  Kansas 

Henry  Jordan,  University  of  Pennsylvania 

Harold  Kahn,  Johns  Hopkins  University 

Bette  Kalash,  Consulting  Technical  Writer 

John  Kalberer,  National  Cancer  Institute 

Joseph  Kanapka,  National  Institutes  of  Health 

Murray  Kaplan,  Rutgers  University 

Morley  Kare,  University  of  Pennsylvania 

Morris  Kelsey,  Frederick  Cancer  Research  Center 

John  Kinney,  Columbia  University 

Joseph  Kirsner,  University  of  Chicago 

Jerome  Knittle,  Mount  Sinai  School  of  Medicine 

Laurence  Kolonel,  University  of  Hawaii 

Louis  Kovacs,  Vitamins,  Inc. 

David  Kritchevsky,  Wistar  Institute  of  Anatomy  and  Biology 

Larry  Kvols,  Mayo  Clinic 

Theodore  Labuza,  University  of  Minnesota 

John  Lambooy,  University  of  Maryland 

John  Lang,  University  of  California 

Gilbert  Leveille,  Michigan  State  University 

Bernard  Levin,  University  of  Chicago 

Mortimer  Lipsett,  Ohio  Cancer  Center 

William  Loub,  University  of  Minnesota 

Richard  Lucas,  M.D.  Anderson  Hospital  and  Tumor  Institute 

Joseph  Lyon,  University  of  Utah 
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Mary  McCann,  Boston  University 

Dennis  McCarthy,  National  Institute  of  Arthritis,  Metabolism  and 

Digestive  Diseases 
Beverly  McGaughy,  Metropolitan  Washington  Candlel ighters 
Sheldon  Margen,  University  of  California 

Michael  Marmot,  London  School  of  Hygiene  and  Tropical  Medicine 
Charles  Martin,  Naylor-Dana  Institute  for  Disease  Prevention 
Jack  Metcoff,  University  of  Oklahoma 
Walter  Meyer,  Proctor  and  Gamble 
Neal  0.  Miller,  Hoffmann-LaRoche,  Inc. 
Sydney  Mirvish,  Eppley  Institute  for  Research  in  Cancer 
Charlotte  Mistretta,  University  of  Michigan  School  of  Dentistry 
Thomas  Mitchell,  Johns  Hopkins  University 
Charles  Moertel ,  Mayo  Clinic 

Grace  Monaco,  Metropolitan  Washington  Candlel ighters 
Mary  Monk,  New  York  Medical  College 
W.  E.  C.  Moore,  Virginia  Polytechnic  Institute 
John  Moriarty,  Arthur  D.  Little,  Inc. 
Alan  Morrison,  Harvard  University 
Seoras  Morrison,  National  Cancer  Institute 
Joseph  Mullen,  General  Mills,  Inc. 
Hamish-Munro,  Massachusetts  Institute  of  Technology 
Brian  Murray,  Massachusetts  Institute  of  Technology 

William  Nelp,  University  of  Washington 

Kenneth  Michael  Nelson,  National  Cancer  Institute 

Maiden  Nesheim,  Cornell  University 

Paul  Newberne,  Massachusetts  Institute  of  Technology 

Svend  Nielsen,  University  of  Connecticut 

Norman  Nigro,  Wayne  State  University 

David  Paige,  Johns  Hopkins  University 
Earl  Palmer,  Battel le  Northwest 
Peter  Pellett,  Chenoweth  Laboratories 
Donald  Petersen,  Los  Almos  Science  Laboratory 
Roland  Phillips,  Loma  Linda  University 
Irvin  Plough,  National  Cancer  Institute 
William  Powers,  Washington  University 
Michael  Prival,  Food  and  Drug  Administration 
Orville  Privett,  University  of  Minnesota 
Leon  Prosky,  Food  and  Drug  Administration 

Thomas  Randall,  Brown  University 

Sally  Reck,  University  of  North  Dakota 

Jonathan  Rhoads,  University  of  Pennsylvania 

Basil  Rifkind,  National  Heart  and  Lung  Institute 

Vernon  Riley,  Fred  Hutchinson  Cancer  Research  Center 

Richard  Rivlin,  Columbia  University 

Robert  Rizek,  U.  S.  Department  of  Agriculture 

Willard  Roberts,  Beatrice  Research  Laboratories 

John  R.  K.  Robson,  Medical  University  of  South  Carolina 

Daphne  Roe,  Cornell  University 

Dale  Romsos,  Michigan  State  University 
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David  Rose,  University  of  Wisconsin 
Ronald  Rose,  Teklad  Test  Diets 
Morris  Ross,  Institute  for  Cancer  Research 
Daniel  Rudman,  Emory  University 

Z.  I.  Sabry,  Nutrition  Research  Consultants 

Gerald  Sal  en,  New  Jersey  Medical  School 

Harold  Sandstead,  U.  S.  Department  of  Agriculture 

Sam  Sarof,  Institute  for  Cancer  Research 

Arnold  Schaefer,  Swanson  Center  for  Nutrition 

Howard  Schneider,  University  of  North  Carolina 

David  Schottenfeld,  Memorial  Hospital 

Norman  Scott,  Cornell  University 

Belding  Scribner,  University  of  Washington 

Frederick  Seitz,  Rockefeller  University 

Bruce  Semple,  Johnson  and  Johnson  Baby  Products  Division 

Raymond  Schamberger,  Cleveland  Clinical  Foundation 

Maurice  Shils,  Memorial  Hospital 

Jo  Ann  Simon,  University  of  Texas 

Tipor  Sipos,  Johnson  and  Johnson  Research 

Kathryn  Smith,  Illinois  State  University 

Leland  Smith,  University  of  Texas  Medical  Branch 

Fred  Snyder,  Oak  Ridge  Associated  Universities 

William  Steffee,  Boston  University  Medical  Center 

Grant  Stemmermann,  Kuakini  Hospital 

Stephen  P.  Stephen,  University  of  Texas 

William  Stini,  University  of  Arizona 

John  Stitt,  John  B.  Pierce  Foundation 

E.  L.  Robert  Stockstad,  University  of  California 

Robert  Sussman,  Washington  University 

Daris  Swindler,  University  of  Washington 

Melvin  Tefft,  Rhode  Island  Hospital 

Athanasios  Theologides,  University  of  Minnesota 

Alexander  Thomas,  Dwight  P.  Joyce  Research  Center 

David  Thomas,  University  of  Washington 

William  Thurman,  University  of  Oklahoma 

Jeanne  Tillotson,  National  Heart  and  Lung  Institute 

Samuel  Tove,  North  Carolina  State  University 

Hugh  Trowell,  Private  Physician 

Dorothea  Turner,  American  Dietetic  Association 

Charles  VanBuren,  University  of  Texas 

John  Vanderveen,  Food  and  Drug  Administration 

Benjamin  VanDuren,  New  York  University 

Peter  VanSoest,  Cornell  University 

Willard  Visek,  University  of  Illinois 

Virginia  Vesterling,  State  University  of  New  York 

Joseph  Vitale,  Boston  University 

Leonard  Waldman,  Abbott  Laboratories 
Christine  Waterhouse,  Strong  Memorial  Hospital 
L.  W.  Wattenberg,  University  of  Minnesota 
John  Weisburger,  Naylor-Dana  Institute 
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James  Whitehead,  Veterans  Administration  Hospital 

Lars  Wiederman,  Swift  and  Company 

Manfred  Wilk,  University  of  Frankfurt 

Douglas  Wilmore,  U.  S.  Army  Institute  of  Surgical  Research 

Robert  Wilson,  Washington  State  University 

Myron  Winick,  Columbia  University 

Gerald  Wogan,  Massachusetts  Institute  of  Technology 

George  Wolf,  Massachusetts  Institute  of  Technology 

Ernst  Wynder,  American  Health  Foundation 

Norman  Yoshimura,  McGaw  Laboratories 

Charlotte  Young,  Consulting  Nutritionist 

Vernon  Young,  Massachusetts  Institute  of  Technology 

Barnett  Zumoff,  Montefiore  Hospital 

Workshops 

The  primary  method  of  formulating  proposals  for  research  projects  is  through 
the  utilization  of  program  definition  workshops.  These  workshops  are 
oriented  to  the  following  objectives: 

t  reviewing  the  state-of-the-art  in  a  given  research  area; 

•  relating  the  state-of-the-art  to  the  needs  of  the  DNCP; 

•  delineating  specific  projects  including: 

-  experimental  hypotheses  and  their  relationship  to  the  topical 
area, 

-  preferred  experimental  approaches  and  their  rationale  with  pro- 
cedural caveats,  and 

-  estimated  levels  of  effort  and  an  indication  of  requisite  scien- 
tific and  technical  qualifications  of  personnel; 

t  reviewing  final  reports  for  acceptance  by  the  DNCP;  and 

•  developing  specifications  for  special  needs  of  the  DNCP,  e.g., 

-  testing  protocols 

-  standard  methodologies 

-  animal  models 

-  experimental  design 

-  data  analysis 

As  of  June  1,  1978,  the  following  FY'78  workshops  have  been  held: 

Workshop  Date 

Standardized  Experimental  Protocols  of       November  15,  1977 
Carcinogenesis  in  Animals 
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Workshop 

Alcoholism  and  Cancer 

Fat  Peroxidation  and  Cancer 

Dietary  Antioxidants  and  Their 
Relationship  to  Cancer 

Reference  Diets  for  Animal  Experiments: 
Formulation  and  Processing  Specifications 

Standard  Techniques  for  Nutritional 
Assessment 

Spontaneous  Cancer  Remissions 

Development  of  a  "Guidebook  for  Inclusion 
of  Dietary  and  Anthropometric  Parameters 
in  Cancer  Epidemiology  Studies" 

Control  of  Environmental  Stress  Factors 
in  Animal  Carcinogenesis  Studies 

The  following  workshops  have  been  developed  and 

Workshop 

Research  Needs  in  Food  Technology 

Nutritional  Pharmacology 

Intestinal  Microflora:  Potential  Animal, 
Clinical,  and  Laboratory  Studies 

Physical  Fitness  and  Health 

Minerals  and  Carcinogenesis 

Gustatory  and  Olfactory  Research  Needs 
with  Cancer  Patients 

Significance  of  Murine  Lymphomas  in 
Carcinogenicity  Testing 


Date  A 

December  5,  1977 

January  16,  1978 

January  23,  1978 

February  16,  1978 

March  14,  1978 

March  24,  1978 
March  28,  1978 

May  17,  1978 

are  awaiting  final  scheduling. 
Date  i 

Summer/ Fa  11  1978 
Summer  1978 
Summer  1978 

Summer  1 978 
Summer  1 978 
Summer  1978 

Summer  1 978 
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Diet,  Nutrition  and  Cancer  Program  Current  Contracts  -  Ongoing  During  FY'78 


Organization 

Albert  Einstein  College  of  Medicine 

Bronx,  N.Y. 

NOl-CP-65788 


Project  Title 

Correlation  of  Epidemiologic 
and  Metabolic  Parameters 


American  Health  Foundation 
New  York,   N.Y. 
NOl-CP-65818 


Correlation  of  Epidemiologic 
and  Metabolic  Parameters 


Boston  University  Medical   Center 

Boston,  Mass. 

NOl-CP-65869 

Boston  University  Medical  Center 

Boston,  Mass. 

NOl-CP-65872 

Children's  Hospital  of  Los  Angeles 
Los  Angeles,  Calif. 
NOl-CP-65828 

Children's  Hospital  Medical  Center 

Boston,  Mass. 

NOl-CP-65826 

Children's  Hospital  at  Stanford 
Palo  Alto,  Calif. 
NOl-CP-65835 


Optimal  Nutritional  Support  as 
an  Adjunct  to  Cancer  Therapy  in 
the  Adult  (Segment  4) 

Optimal  Nutritional  Support  as 
an  Adjunct  to  Cancer  Theraoy  in 
the  Adult  (Segment  7) 

Optimal  Nutritional  Support  as 
an  Adjunct  to  Cancer  Therapy  in 
the  Pediatric  Patient 

Optimal  Nutritional  Support  as 
an  Adjunct  to  Cancer  Therapy  in 
the  Pediatric  Patient 

Anorexia  in  Adult  and  Pediatric 
Cancer  Patients 


Children's  Orthopedic  Hospital 

and  Medical  Center 
Seattle,  Wash. 
N01-CP-65790 


Evaluation  of  the  Role  of 
Learned  Food  Aversion  in  the 
Cancer  Patient 


Emory  University  School  of  Medicine 

Atlanta,  Ra. 

NOl-CP-65873 

Enviro  Control ,  Inc. 
Rockville,  Md. 
NOl-CP-65759 

Georgetown  University 
Washington,  D.C. 
NOl-CP-65838 


Optimal  Nutritional  Support  as 
an  Adjunct  to  Cancer  Therapy  in 
the  Adult  (Segment  8) 

Development,  Management,  and 
Support  Services  to  the  Diet, 
Nutrition  and  Cancer  Program 

Anorexia  in  Adult  and  Pediatric 
Cancer  Patients 


Health  Research,  Inc. 
Buffalo,  N.Y. 
NOl-CP-65867 


Optimal  Nutritional  Support  as 
an  Adjunct  to  Cancer  Therapy 
in  the  Adult  (Segment  2) 
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Organization 

Institute  D1  Ricerche  Farmacologiche 

Milan,  Italy 

NOl-CP-85604 


Project  Title 

Evaluation  of  Pharmacologic 
Agents  for  the  Treatment  of 
Anorexia   In  the  Cancer  Patient 


(k 


Massachusetts  Institute  of  Technology 

Cambridge,  Mass. 

NOl-CP-65865 


Role  of  Pre-Formed  Dietary 
Purines  and  Pyrimi dines  in  the 
Genesis  of  Cancer  of  the  GI 
Tract 


Medical  College  of  Virginia 
Richmond,  Va. 
NOl-CP-75881 


Studies  of  Differential  Nutri- 
tional Requirements  by  Host  and 
Tumor  as  the  Basis  for  Dietary 
Treatment  of  Cancer 


Memorial  Hospital  for  Cancer  and 

Allied  Diseases 
New  York,  N.Y. 
NOl-CP-65829 


Optimal  Nutritional  Support  as 
an  Adjunct  to  Cancer  Therapy 
in  the  Pediatric  Patient 


Midwest  Research  Institute 
Kansas  City,  Mo. 
NOl-CP-65787 


Application  of  Behavior  Modifi- 
cation Techniques  in  the  Treat- 
ment of  Anorexia  in  the  Cancer 
Patient 


New  England  Deaconess  Hospjtal 

Boston,  Mass. 

NOl-CP-65870 

Northwestern  University 
Chicago,  111 . 
NOl-CP-65779 


Optimal  Nutritional.  Support  as  ^K 
an  Adjunct  to  Cancer  Therapy  ^P 
in  the  Adult  (Segment  4) 

Anorexia  in  Adult  and  Pediatric 
Cancer  Patients 


Pacific  Northwest  Research  Center 

Seattle,  Wash. 

N01-CP-85606 

Research  Foundation,  State 

University  of  New  York 
Albany,  N.Y. 
NOl-CP-65834 


Influence  of  an  Imposed  Anxiety- 
Stress  on  Anorexia  and  Food 
Consumption 

Anorexia  in  Adult  and 
Pediatric  Cancer  Patients 


Ruhl  Associates 
Alexandria,  Va. 
NOl-CP-65789 


Sinai  Hospital  of  Baltimore,  Inc. 

Baltimore,  Md. 

NOl-CP-85602 


Identification  of  Past,  Ongoing 
and  Future  Dietary  and  Nutri- 
tional Surveys  and  Cancer 
Epidemiology  Studies 

Dietary  Patterns,  Nutritional 
Assessment,  and  Cancer  Incidence 
of  American  Vegetarians 


P 
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Organization 


Project  Title 


Stanford  University 
Stanford,  Calif. 
NOl-CP-65825 


Optimal  Nutritional  Support  as 
an  Adjunct  to  Cancer  Therapy  in 
the  Pediatric  Patient 


State  University  of  New  York 

at  Buffalo 
Albany,  N.Y. 
NOl-CP-65868 


Optimal  Nutritional  Support  as 
an  Adjunct  to  Cancer  Therapy 
in  the  Adult  (Segment  3) 


University  of  Illinois 
Urbana,  111. 
NOl-CP-75899 


Effect  of  Dietary  Protein  Type 
and  Level  on  Carcinogenesis 


University  of  North  Carolina 
Chapel  Hill ,  N.C. 
N01-CP-75880 


University  of  Pennsylvania 
Philadelphia,  Pa. 
NOl-CP-65802 

University  of  Pennsylvania 
Philadelphia,  Pa. 
NOl-CP-65791 


Development  of  a  Guidebook  for 
Inclusion  of  Dietary  and  Anthro- 
pometric Parameters  in  Cancer 
Epidemiology  Studies 

Optimal  Nutritional  Support  as 
an  Adjunct  to  Cancer  Therapy 
in  the  Adult  (Segment  1) 

Gustatory  (Taste)  Evaluation  of 
Cancer  Patients 


University  of  Rochester 
Rochester,  N.Y. 
NOl-CP-65833 


Gustatory  (Taste)  Evaluation 
of  Cancer  Patients 


University  of  Tennessee 
Memphis,  Tenn. 
NOl-CP-65786 


Studies  of  Differential  Nutri- 
tional Requirements  by  Host  and 
Tumor  as  the  Basis  for  Dietary 
Treatment  of  Cancer 


University  of  Texas  System  Cancer 
Center,  M.D.  Anderson  Hospital 
and  Tumor  Institute 

Houston,  Tx. 

NOl-CP-65794 


Optimal  Nutritional  Support  as 
an  Adjunct  to  Cancer  Therapy 
in  the  Pediatric  Patient 


University  of  Texas  System  Cancer 
Center,  M.D.  Anderson  Hospital 
and  Tumor  Institute 

Houston,  Tx. 

NOl-CP-65866 


Optimal    Nutritional   Support  as 
an  Adjunct  to  Cancer  Therapy 
in  the  Adult  (Segment  6) 
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Organization  Project  Title 

University  of  Texas  System  Cancer     Optimal  Nutritional  Support  as 
Center,  M.D.  Anderson  Hospital      an  Adjunct  to  Cancer  Therapy 
and  Tumor  Institute  in  the  Adult  (Segment  5) 

Houston,  Tx. 

NOl-CP-65871 

University  of  Wisconsin  Survey  of  Dietetic  Practices 

Madison,  Wise.  and  Procedures  Used  in  Feeding 

NOl-CP-65784  _   Cancer  Patients 

The  following  projects  will  be  awarded  during  FY '78: 

•  In  Vivo  Quantification  of  Body  Nitrogen 

0  Quantification  of  Changes  in  Body  Composition  in  Cancer  Patients 

t  Procurement  of  Metabolic  Samples  for  the  Assessment  of  the  Role  of 
Diet  and  Nutrition  on  the  Production  of  Mutagenic/Carcinogenic  Sub- 
stances in  Humans 

•  Interactions  of  Diet/Nutrition  and  the  Use  of  Genetically  Distinct 
An'mal  Strains  in  Carcinogenesis  Studies 

•  Standard  Methods  and  Techniques  for  the  Assessment  and  Monitoring  of 
Nutritional  Status  of  Individuals  g 

•  Validation  and  Standardization  of  In  Vitro  Techniques  to  Assess  the 
Effect  of  Diet/Nutrition  on  the  Mutagenic/Carcinogenic  Potential  of 
Human  Secretions  and  Excretions 

•  Development  and  Validation  of  Standard  Procedures  for  the  Nutritional 
Assessment  and  Monitoring  of  Adult  and  Pediatric  Cancer  Patients  and 
Normal  Individuals 

•  In  Vivo  Nutritional  and  Metabolic  Studies  to  Evaluate  Dietary  Induc- 
tion and  Potential  Mutagenic/Carcinogenic  Substances  in  Humans 

ALBERT  EINSTEIN  COLLEGE  OF  MEDICINE  (NOl-CP-65788) 

Title:  Correlation  of  Epidemiologic  and  Metabolic  Parameters 

Contractor's  Project  Director:  Dr.  Seymour  L.  Romney 

Project  Officer  (NCI):   Dr.  Gio  B.  Gori 

Objectives:  The  objectives  of  this  project  are  to  (1)  investigate  epidemio- 
logical and  nutritional  variables  (especially  vitamin  A  intake)  which  may 
differentiate  women  with  positive  or  suspicious  Pap  smears  from  women  with 
negative  Pap  smears;  and  (2)  investigate  possible  relationships  between  the 
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development  of  cervical  cancer  or  dysplasia  and  vitamin  A  receptor  content 
and/or  binding  in  cervical ■ tissue. 

Major  Findings:  Preliminary  analysis  (year  1  data)  of  3-day  food  record  and 
24-hour  food  recall  data  does  not  show  a  statistically  significant  difference 
in  mean  intakes  of  vitamin  A.  Differences  in  the  detectability  of  cytosol 
retinol  binding  protein  and  cytosol  retinoic  acid  binding  between  cases  and 
controls  have  been  found.  Data  and  laboratory  analysis  is  continuing. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Previous 
studies  have  shown  that  vitamin  A  is  important  for  normal  growth  and  proper 
cellular  differentiation  of  epithelial  cells.  Cancer  of  the  cervix  is  the 
abnormal  growth  of  the  epithelial  cells  of  cervical  tissue;  hence  this  study 
is  designed  to  investigate  dietary  vitamin  A  and  the  mechanism  of  vitamin  A 
uptake  in  women  with  cervical  cancer  or  dysplasia  and  normal  controls. 

Proposed  Course:  The  contract  expires  June  30,  1978.  Data  analysis  is  now 
underway. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level:  $128,874 

AMERICAN  HEALTH  FOUNDATION  (NOl-CP-65818) 

Title:  Correlation  of  Epidemiologic  and  Metabolic  Parameters 

Contractor's  Project  Director:  Dr.  Ernst  L.  Wynder 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  Part  I  (colon  cancer  segment)  -  The  objectives  of  this  segment 
of  the  project  are  to  (1)  collect  general  background  data  such  as  nutritional 
habits,  demographic  characteristics,  and  diagnostic  and  histopathological 
data;  (2)  collect  similar  data  on  control  patients  with  diseases  not  etiolog- 
ical ly  associated  with  colon  cancer  and  to  determine  if  differences  exist  in 
dietary  fat  consumption  between  cases  and  controls;  (3)  study  the  cholesterol 
conversion  pattern  by  fecal  microflora  from  patients  with  colon  cancer  and 
from  controls  selected  from  the  groups  mentioned  above;  and  (4)  study  the 
effect  of  varying  cooking  time  of  meat  in  a  high  fat  meat  diet  on  the  com- 
position of  fecal  bile  acids  and  cholesterol  metabolites  and  on  fecal 
bacterial  B-glucuronidase,  7  a-dehydrogenase,  and  cholesterol  dehydrogenase 
activities. 

Part  II  (prostate  cancer  segment)  -  The  objectives  of  this  project  segment 
are  to  (1)  investigate  the  hormone  profiles  and  pituitary  or  testicular 
responsiveness  of  healthy  men  and  prostatic  cancer  cases  in  low-risk  popula- 
tions versus  high-risk  populations;  (2)  investigate  the  profiles  in  healthy 
adolescents  in  each  of  the  population  groups;  (3)  obtain  dietary  data  and 
estimates  of  composition  of  food  intake  in  each  of  the  population  groups;  and 
(4)  determine  the  effect  of  exchanging  Western  for  vegetarian  diets  in  each 
of  the  groups  mentioned. 
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Major  Findings:  Part  I  -  Preliminary  findings  indicate  that  cholesterol  con-^ 
version  activity  is  higher  in  colon  cancer  patients  compared  to  healthy  con-  CI 
trols.  In  the  diet  modification  study,  no  significant  differences  were  found 
among  the  various  methods  of  cooking  beef  with  respect  to  fecal  e-glucuroni- 
dase.  The  data  seem  to  indicate  that  an  insufficient  adaptation  period  was 
allowed.  The  epidemiology  study  reports  300  colon  cancer  patients  to  date; 
we  have  received  data  on  10  cases  and  their  matched  controls. 

Part  II  -  This  segment  has  gotten  off  to  a  slow  start,  partly  due  to  arrange- 
ments which  had  to  be  made  with  doctors  in  other  countries.  The  data  suggest 
that  there  are  differences  among  U.S.  Blacks,  Caucasians,  and  Bantus  in  basal 
plasma  levels  of  hormones,  release  of  LH,  TSH,  and  prolactin  in  response  to 
LRF/TRH,  and  response  to  diet  modification.  Arrangements  with  appropriate 
colleagues  in  Poland  continues  to  be  a  problem. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Part 
I  -  The  study  is  expected  to  produce  a  large  amount  of  data  which  may  relate 
dietary  or  other  factors  to  the  development  of  colon  cancer.  Specific  studies 
will  investigate  the  role  of  dietary  animal  fat  on  fecal  constituents  in  an 
effort  to  find  metabolic  mechanisms  for  the  development  of  colon  cancer  and 
related  diseases  and  to  identify  bacterial  and  chemical  indicators. 

Part  II  -  Although  the  incidence  of  prostatic  cancer  is  known  to  vary  accord- 
ing to  ethnic  group  and  geographic  area,  the  factors  responsible  for  the 
differences  are  unknown.  The  number  of  latent  foci,  which  are  regarded  as 
sites  for  the  future  development  of  prostatic  cancer,  is  similar  to  low-risk  ^^ 
versus  high-risk  populations.  This  study  is  an  attempt  to  find  hormonal    (^ 
differences  which  may  be  correlated  with  increased  risk  of  prostatic  cancer 
and  to  determine  the  effect  of  vegetarian  versus  Western  diets  on  hormone 
profiles  and  pituitary  responsiveness. 

Proposed  Course:  Part  I  -  Studies  will  continue  as  planned.  This  includes 
completion  of  patient  entry  and  data  collection,  compilation  and  analysis  of 
data,  and  a  final  report. 

Part  II  -  Studies  will  continue  as  planned.  This  includes  completion  of  - 
patient  entry  and  data  collection,  compilation  and  analysis  of  data,  and  a 
final  report. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level :  $90,000 

BOSTON  UNIVERSITY  (NOl-CP-65869) 

Title:  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Adult  (Segment  4  -  Radiotherapy,  Abdomen  and  Pelvis  Malignancies) 


Contractor's  Project  Director:  Dr.  William  P.  Steffee 
Project  Officer  (NCI):   Dr.  Gio  B.  Gori 
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Objectives:  This  study  is  examining  the  use  of  intravenous  hyperalimentation 
in  at  least  40  adult  cancer  patients  with  abdomen  and  pelvis  malignancies  to 
determine  its  effects  on  tumor  growth,  tolerance  to  antineoplastic  therapy, 
and  host-tumor  response.  Using  a  randomized  design,  the  study  is  comparing 
the  use  of  routine  hospital  nutritional  support  with  total  parenteral  nutri- 
tion in  cancer  patients  during  pre- treatment,  treatment,  and  post-treatment 
periods.  All  of  the  patients  being  studied  are  on  active  cancer  therapy 
regimens.  Additionally,  the  study  will  determine  whether  specific  antineo- 
plastic therapy  interferes  with  the  efficacy  of  nutritional  support  by 
impairing  the  utilization  of  nutrients. 

Major  Findings:  Currently  13  patients  have  been  entered  into  this  study. 
Twelve  of  these  patients  have  completed  therapy  and  hyperalimentation  and 
are  on  follow-up.  TPN  has  been  shown  to  have  no  detrimental  side  effects  in 
these  patients. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Im- 
proved techniques  are  now  available  for  repleting  and  preventing  cancer 
related  malnutrition.  The  effectiveness  of  this  method  as  an  adjunct  to  the 
treatment  of  non-neoplastic  cachexia  and  the  kinetics  of  the  repletion 
process  have  been  documented  in  small  nonrandomized  trials.  The  methods, 
however,  have  not  been  extensively  applied  to  cancer  patients.  This  project 
represents  a  rigorous  attempt  to  obtain  comprehensive  and  objective  data 
relative  to  the  interrelationships  between  total  parenteral  nutrition,  cancer 
treatments,  and  the  disease  course. 

Progressive  cachexia  is  a  problem  during  the  later  stages  of  cancer.  Under- 
nutrition is  the  primary  cause  of  death  in  some  cases  of  cancer  and  in  others 
it  is  a  contributory  mechanism  by  impairing  function  of  the  liver,  gastro- 
intestinal tract,  heart,  skeletal  muscle,  and  immune  system.  Moreover, 
cachexia  limits  the  amount  of  radiotherapy  and/or  chemotherapy  that  patients 
can  be  given  and  increases  surgical  risks,  thus  hindering  the  effective 
treatment  of  the  disease. 

Proposed  Course:  Patient  entry  under  Phase  I  of  the  study  (experimental) will 
be  completed  by  June  30,  1978.  Follow-up  will  be  conducted  on  each  patient 
for  24  months  or  until  the  patients'  death,  whichever  comes  first. 

Date  Contract  Initiated:  September  30,  1976 

Current  Annual  Level :  $57,538 

BOSTON  UNIVERSITY  MEDICAL  CENTER  (NOl-CP-65872) 


Title:  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Adult  (Segment  7  -  Chemotherapy,  Carcinoma  of  the  Breast) 

Contractor's  Project  Director:  Dr.  William  P.  Steffee 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 


163 


Objectives:  This  study  was  examining  the  use  of  intravenous  hyperalimenta- 
tion in  at  least  40  adult  cancer  patients  with  advanced  breast  cancer  to 
determine  its  effects  on  tumor  growth,  tolerance  to  antineoplastic  therapy,  A^ 
and  host-tumor  response.  Using  a  randomized  design,  the  study  was  to  compare* 
the  use  of  routine  hospital  nutritional  support  with  total  parenteral  nutri- 
tion in  cancer  patients  during  pre-treatment,  treatment,  and  post-treatment 
periods.  All  of  the  patients  being  studied  are  on  active  cancer  therapy 
regimens.  Additionally,  the  study  will  determine  whether  specific  antineo- 
plastic therapy  interferes  with  the  efficacy  of  nutritional  support  by 
impairing  the  utilization  of  nutrients. 

Major  Findings:  This  contract  has  been- terminated.  Because  of  circumstances 
beyond  the  control  of  the  Principal  Investigator,  accrural  of  patients  into 
this  study  became  impossible. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Im- 
proved techniques  are  now  available  for  repleting  and  preventing  cancer 
related  malnutrition.  The  effectiveness  of  this  method  as  an  adjunct  to 
the  treatment  of  non-neoplastic  cachexia  and  the  kinetics  of  the  repletion 
process  have  been  documented  in  small  nonrandomized  trials.  The  methods, 
however,  have  not  been  extensively  applied  to  cancer  patients.  This  project 
represents  a  rigorous  attempt  to  obtain  comprehensive  and  objective  data 
relative  to  the  interrelationships  between  total  parenteral  nutrition,  can- 
cer treatments,  and  the  disease  course. 

Progressive  cachexia  is  a  problem  during  the  later  stages  of  cancer.  Under- 
nutrition is  the  primary  cause  of  death  in  some  cases  of  cancer  and  in 
others  it  is  a  contributory  mechanism  by  impairing  function  of  the  liver,   ^^ 
gastrointestinal  tract,  heart,  skeletal  muscle,  and  immune  system.  More-   ^ 
over,  cachexia  limits  the  amount  of  radiotherapy  and/or  chemotherapy  that 
patients  can  be  given  and  increases  surgical  risks,  thus  hindering  the 
effective  treatment  of  the  disease. 

Proposed  Course:  Patient  entry  has  been  stopped  and  the  project  terminated. 

Date  Contract  Initiated:  September  30,  1976 

Current  Annual  Level :  0 

CHILDREN'S  HOSPITAL  OF  LOS  ANGELES  (NOl-CP-65828) 


Title:  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Pediatric  Patient 

Contractor's  Project  Director:  Dr.  Frank  Sinatra 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  This  project  is  designed  to  establish  a  relationship  between 
the  nutrition  of  pediatric  cancer  patients  and  the  effectiveness  of  multi- 
modality  therapy.  More  specifically,  through  a  randomized  prospective 
study,  the  project  will  attempt  to  determine  whether  patients  provided  with 
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total  parenteral  nutrition  demonstrate  a  greater  tolerance  for  antineoplastic 
therapy  and  a  better  therapeutic  respons  than  similar  patients  receiving 
standard  nutritional  regimens. 

Major  Findings:  This  study  was  discontinued  as  of  January  21,  1978  because 
the  contractor  was  unable  to  enter  patients  into  the  study  using  the  common 
protocol . 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
project  was  designed  to  assess  the  possible  benefits  of  total  parenteral 
nutrition  and  to  answer  the  following  questions:  (1)  Does  optimal  nutri- 
tional support  enhance  tumor  response  to  radiation  therapy  or  to  various 
chemotherapeutic  regimens?  (2)  Does  the  pediatric  patient  with  adequate 
nutrition  before  treatment  respond  better  to  oncologic  therapy?  Is  this 
response  similar  to  that  obtained  in  the  patient  who  has  never  experienced 
weight  loss  secondary  to  tumor  burden?  (3)  Can  the  toxic  side  effects  of 
radiotherapy  and  chemotherapy  be  reduced,  eliminated,  or  prevented  by  optimal 
nutritional  support?  If  so,  can  a  higher  dose  of  therapy  be  administered 
because  of  reduced  toxicity?  Does  increasing  the  dose  result  in  better 
tumor  response?  If  normal  tissue  injury  does  occur,  does  the  nutritional 
support  result  in  more  rapid  healing  and  decrease  long-term  sequelae? 
(4)  Is  tumor  growth  enhanced  or  inhibited  by  optimal  nutritional  support? 

Proposed  Course:  This  study  has  been  terminated. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level :  0 

CHILDREN'S  HOSPITAL  MEDICAL  CENTER  (NOl-CP-65826) 


Title:  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Pediatric  Patient 

Contractor's  Project  Director:  Dr.  Robert  Suskind 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  This  project  is  designed  to  establish  a  relationship  between 
the  nutrition  of  pediatric  cancer  patients  and  the  effectiveness  of  multi- 
modality  therapy.  More  specifically,  through  a  randomized  prospective 
study,  the  project  will  attempt  to  determine  whether  patients  provided  with 
total  parenteral  nutrition  demonstrate  a  greater  tolerance  for  antineoplas- 
tic therapy  and  a  better  therapeutic  response  than  similar  patients  receiving 
standard  nutritional  regimens. 

Major  Findings:  Ten  randomized  patients  have  been  entered  into  the  study. 
Two  have  withdrawn  from  the  study  and  the  remaining  eight  are  being  followed 
as  out-patients.  A  preliminary  analysis  of  the  data  is  in  progress.  There 
is  no  indication  of  any  detrimental  effects  of  the  treatment  protocol. 
Patient  entry  has  ceased  in  the  prospective  study,  and  a  historical  study 
for  the  year  1975  was  commenced. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The   ^ 
project  is  designed  to  assess  the  possible  benefits  of  total  parenteral  nutr^ 
tion  and  to  answer  the  following  questions:  (1)  Does  optimal  nutritional 
support  enhance  tumor  response  to  radiation  therapy  or  to  various  chemother- 
apeutic  regimens?  (2)  Does  the  pediatric  patient  with  adequate  nutrition 
before  treatment  respond  better  to  oncologic  therapy?  Is  this  response  simi- 
lar to  that  obtained  in  the  patient  who  has  neveV  experienced  weight  loss 
secondary  to  tumor  burden?  (3)  Can  the  toxic  side  effects  of  radiotherapy 
and  chemotherapy  be  reduced,  eliminated,  or  prevented  by  optimal  nutritional 
support?  If  so,  can  a  higher  dose  of  therapy  be  administered  because  of 
reduced  therapy?  If  normal  tissue  injury  does  occur,  does  the  nutritional 
support  result  in  more  rapid  healing  and  decrease  long-term  sequelae?  (4)  Is 
tumor  growth  enhanced  or  inhibited  by  optimal  nutritional  support? 

Proposed  Course:  The  eight  surviving  patients  will  continue  to  be  followed. 
The  data  collected  from  the  1975  charts  will  be  analyzed  and  if  the  data 
indicates  definite  trends,  the  historical  study  will  be  expanded  to  cover 
other  years. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level:   $37,707 

CHILDREN'S  HOSPITAL  AT  STANFORD  (NOl-CP-65835) 


Title:  Anorexia  in  Adult  and  Pediatric  Cancer  Patients 

Contractor's  Project  Director:  Ms.  Joy  N.  Dutcher 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  This  project  is  part  of  a  mul tidisciplinary,  multi-institutional 
cooperative  effort  and  deals  with  the  causes  and  effects  of  anorexia  in 
pediatric  cancer  patients.  Anorexia  is  considered  a  significant  cause  of 
morbidity  in  cancer  patients.  Researchers  are  collecting  detailed  dietary, 
nutritional,  anthropometric,  socioeconomic,  psychological,  metabolic,  and 
physiological  data  on  75  pediatric  cancer  patients  and  75  matched  sibling 
controls.  Both  retrospective  and  prospective  data  are  being  collected. 

Major  Findings:  A  revised  Scope  of  Work  was  implemented  in  November  1978 
due  to  inability  to  enter  patients  into  the  study. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
effort  will  pave  the  way  for  future  research,  both  of  the  altered  metabolic 
processes  associated  with  specific  types  of  cancer  and  of  the  development  of 
methods  of  increasing  food  intake;  or  perhaps  it  will  lead  to  a  coordinated 
study  of  the  two.  The  project  may  also  result  in  the  rapid  development  of 
intervention  protocols  that  offer  immediate  opportunities  of  supporting  the 
traditional  modes  of  cancer  treatment  (surgery,  radiotherapy,  and  chemo- 
therapy) and  of  increasing  cancer  survival  rates. 

Proposed  Course:  This  project  has  been  terminated.  { 
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Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level :  0 

CHILDREN'S  ORTHOPEDIC  HOSPITAL  AND  MEDICAL  CENTER  (N01-CP-65790) 

Ti_tl_e:  Evaluation  of  the  Role  of  Learned  Food  Aversion  in  the  Cancer  Patient 

Contractor's  Project  Director:  Dr.  Ilene  Bernstein 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori  - 

Objectives:  This  project  is  designed  to  determine  whether  learned  food  aver- 
sions are  acquired  by  patients  treated  with  therapeutic  regimens  that  induce 
gastrointestinal  toxicity.  If  learned  food  aversions  are  found,  investiga- 
tors will  determine  whether  such  aversions  contribute  substantially  to  the 
anorexia  and  cachexia  frequently  afflicting  cancer  patients.  Laboratory 
studies  will  be  undertaken  to  model  the  phenomena. 

Major  Findings:  Clinical  studies  have  demonstrated  that  children  receiving 
chemotherapy  develop  aversions  to  specific  foods  eaten  before  their  therapy. 
This  suggests  that  some  of  the  effects  of  the  therapy  on  appetite  may  not  be 
due  to  the  direct  side  effects  of  the  treatments  but  to  some  learned  response 
to  a  food-therapy  association.  Additionally,  humans  can  acquire  learned  food 
aversions  in  a  single  trial.  Questionnaires  and  interviews  aimed  at  detect- 
ing newly  acquired  food  aversions  in  conjunction  with  chemotherapy  will  be 
used  to  evaluate  the  importance  in  anorexia  and  cachexia.  Animal  models  have 
been  developed  which  mimic  the  aversions  developed  by  humans.  Experimental 
studies  have  indicated  that  drug  treatments  associated  with  nausea  and  vomit- 
ing could  lead  to  the  development  of  learned  food  aversion  and  possibly  sub- 
sequent loss  of  appetite. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  It  is 
anticipated  that,  using  the  results  of  these  experiments,  researchers  can 
develop  strategies  for  circumventing  or  minimizing  learned  food  aversions 
associated  with  cancer  treatment. 

Proposed  Course:  Laboratory  studies  are  being  conducted  to  determine  the 
effects  of  repeated  administration  of  gastrointestinal  toxic  drugs  on  overall 
food  intake  and  body  weight  in  tumor  bearing  and  control  rats.  Additional 
studies  will  examine  the  following:  whether  aversions  are  formed  to  a  novel 
taste  when  it  is  experienced  prior  to  drug  treatments;  whether  patients 
acquire  aversions  to  preferred  and/or  frequently  eaten  food  items  as  a  con- 
sequence of  their  association  with  toxic  chemotherapy  treatments;  whether 
learned  food  aversions  are  associated  with  worsened  nutritional  status;  and 
whether  learned  food  aversions  selectively  affect  protein  foods.  Additional 
patients  are  being  entered  into  the  clinical  study. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level:  $50,000 
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EMORY  UNIVERSITY  SCHOOL  OF  MEDICINE  (N01-CP-65873) 

f4 

Title:  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Adult  (Segment  8  -  Chemotherapy,  Adenocarcinoma  of  the  Colon) 

Contractor's  Project  Director:  Dr.  Daniel  W.  Nixon 

Project  Officer  (NCI):   Dr.  Gio  B.  Gori 

Objectives:  This  study  is  examining  the  use  of  intravenous  hyperalimentation 
in  at  least  40  adult  cancer  patients  with  adenocarcinoma  of  the  colon  to 
determine  its  effects  on  tumor  growth,  tolerance  to  antineoplastic  therapy, 
and  host-tumor  response.  Using  a  randomized  design,  the  study  is  comparing 
the  use  of  routine  hospital  nutritional  support  with  total  parenteral  nutri- 
tion in  cancer  patients  during  pre-treatment,  treatment,  and  post-treatment 
periods.  All  of  the  patients  being  studied  are  on  active  cancer  therapy 
regimens.  Additionally,  the  study  will  determine  whether  specific  antineo- 
plastic therapy  interferes  with  the  efficacy  of  nutritional  support  by  im- 
pairing the  utilization  of  nutrients. 

Major  Findings:  Currently  44  patients  have  been  entered  into  this  study. 
Thirty-three  of  these  patients  have  completed  therapy  and  hyperalimentation 
and  are  on  follow-up.  TPN  has  been  shown  to  have  no  harmful  side-effects  in 
these  patients. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Im-   ^— 
proved  techniques  are  now  available  for  repleting  and  preventing  cancer     i^ 
related  malnutrition.  The  effectiveness  of  this  method  as  an  adjunct  to    ^ 
the  treatment  of  non-neoplastic  cachexia  and  the  kinetics  of  the  repletion 
process  have  been  documented  in  small  nonrandomized  trials.  The  methods, 
however,  have  not  been  extensively  applied  to  cancer  patients.  This  project 
represents  a  rigorous  attempt  to  obtain  comprehensive  and  objective  data 
relative  to  the  interrelationships  between  total  parenteral  nutrition,  cancer 
treatments,  and  the  disease  course.  Progressive  cachexia  is  a  problem  during 
the  later  stages  of  cancer.  Undernutrition  is  the  primary  cause  of  death 
in  some  cases  of  cancer  and  in  others  it  is  a  contributory  mechanism  by 
impairing  function  of  the  liver,  gastrointestinal  tract,  heart,  skeletal 
muscle,  and  immune  system.  Moreover,  cachexia  limits  the  amount  of  radio- 
therapy and/or  chemotherapy  that  patients  can  be  given  and  increases  surgical 
risks,  thus  hindering  the  effective  treatment  of  the  disease. 

Proposed  Course:  Patient  entry  under  Phase  I  of  the  study  (experimental) 
will  be  completed  as  of  June  30,  1978.  Follow-up  will  be  conducted  on  each 
patient  for  24  months  or  until  the  patient's  death,  whichever  comes  sooner. 

Date  Contract  Initiated:  September  30,  1976 

Current  Annual  Level :  $26,148 


m 


168 


ENVIRO  CONTROL,  INC.  (N01-CP-65759) 

Title:  Development,  Management  and  Support  Services  to  the  Diet,  Nutrition 
and  Cancer  Program 

Contractor's  Project  Director:  Mr.  Jack  C.  Fensterstock 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  objective  of  this  contract  is  to  provide  support  services 
to  the  Diet,  Nutrition  and  Cancer  Program,  including  (1)  monitoring  ongoing 
research  projects;  (2)  formulation  of  technical  input  for  project  plans; 
(3)  development  of  study  protocols  and  experimental  designs;  (4)  design  of 
forms,  procedures,  and  data  quality  control  techniques  for  clinical  trials; 
(5)  data  processing  and  statistical  analysis;  (6)  organization  and  coordina- 
tion of  meetings  and  development  of  agendas;  (7)  background  reviews  and 
literature  searches;  and  (8)  development  of  program  related  materials  for 
dissemination  to  both  the  scientific  community  and  the  lay  public. 

Major  Findings:  As  shown  in  the  objectives,  this  contract  is  for  support 
and  management,  not  research  per  se. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
contractor  has  assisted  in  the  development  of  the  Diet,  Nutrition  and  Cancer 
Program  based  on  information  furnished  by  the  DNCP  Director  and  advisory 
groups.  Responsibilities  include  participation  in  program  planning  activi- 
ties. 

Proposed  Course:  The  contractor  will  continue  present  services  in  its  role 
under  a  support  contract  agreement. 

Date  Contract  Initiated:  December  1,  1975 

Current  Annual  Level:  $662,917 

GEORGETOWN  UNIVERSITY  (NOl-CP-65838) 

Title:  Anorexia  in  Adult  and  Pediatric  Cancer  Patients 

Contractor's  Project  Director:  Dr.  Robert  I.  Henkin 

Objectives:  This  project,  part  of  a  multidisciplinary,  multi-institutional 
cooperative  effort,  deals  with  the  causes  and  effects  of  anorexia  in  adult 
cancer  patients.  Anorexia  is  considered  a  significant  cause  of  morbidity 
in  cancer  patients.  Researchers  are  collecting  detailed  dietary,  nutritional, 
anthropometric,  socioeconomic,  psychological,  metabolic,  and  physiological 
data  on  100  adult  cancer  patients.  Both  retrospective  and  prospective  data 
are  being  collected. 

Major  Findings:  There  have  been  46  cancer  patients  entered  into  the  study. 
Thirteen  have  expired  and  13  are  actively  being  followed  as  out-patients. 
The  other  20  have  been  lost  to  the  study  because  they  have  failed  to  meet 
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their  appointments  and  are  not  traceable.  The  preliminary  data  for  the 
prospective  study  indicates  that  melanoma  patients  are  different  from  other  m^ 
kinds  of  cancer  patients,  and  that  these  patients  along  with  lymphoma       Cr 
patients  are  more  sensitive  to  nitrobenzene  and  thiophene.  The  melanoma 
patients  excreted  extremely  high  levels  of  both  zinc  and  copper,  whereas 
breast  and  head  and  neck  cancer  patients  had  low  levels  of  excretion.  The 
level  of  zinc  in  the  saliva  was  found  to  be  lower  than  normal  in  all  cancer 
patients  who  had  not  been  irradiated.  Preference  data  was  appreciably  more 
important  than  intensity  data.  A  historical  study  was  initiated  to  define 
patient  populations  and  evaluate  cachexia  prevalence  in  cancer  patients. 
To  date,  of  the  800  charts  to  be  entered  into  the  study  575  have  been  com- 
pleted. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
effort  will  pave  the  way  for  future  research,  both  of  the  altered  metabolic 
processes  associated  with  specific  types  of  cancer  and  of  the  development 
of  methods  of  increasing  food  intake;  or  perhaps  it  will  lead  to  a  coordi- 
nated study  of  the  two.  The  project  may  also  result  in  the  rapid  development 
of  intervention  protocols  that  offer  immediate  opportunities  of  supporting 
the  traditional  modes  of  cancer  treatment  (surgery,  radiotherapy,  and  chemo- 
therapy) and  of  increasing  cancer  survival  rates. 

Proposed  Course:  The  patients  remaining  in  the  study  will  continue  to  be 
followed  and  the  remainder  of  the  charts  entered  into  the  historical  study. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level :  $31,505  |^ 

HEALTH  RESEARCH,  INC.  (NQl-CP-65867) 

Title:  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Adult  (Segment  2  -  Surgery,  Head  and  Neck  Malignancies) 

Contractor's  Project  Director:   Dr.  Kumao  Sako 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  This  study  is  examining  the  use  of  intravenous  hyperalimentation 
in  at  least  40  adult  cancer  patients  with  head  and  neck  malignancies  to 
determine  its  effects  on  tumor  growth,  tolerance  to  antineoplastic  therapy, 
and  host-tumor  response.  Using  a  randomized  design,  the  study  is  comparing 
the  use  of  routine  hospital  nutritional  support  with  total  parenteral  nutri- 
tion in  cancer  patients  during  pre-treatment,  treatment,  and  post-treatment 
periods.  All  of  the  patients  being  studied  are  on  active  cancer  therapy 
regimens.  Additionally,  the  study  will  determine  whether  specific  antineo- 
plastic therapy  interferes  with  the  efficacy  of  nutritional  support  by  im- 
pairing the  utilization  of  nutrients. 

Major  Findings:  Currently  45  patients  have  been  entered  into  this  study. 
Thirty-two  of  these  patients  have  completed  therapy  and  hyperalimentation  and 
are  on  follow-up.  TPN  has  been  shown  to  have  no  detrimental  side-effects  in  _^ 

170 


these  patients. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Im- 
proved techniques  are  now  available  for  repleting  and  preventing  cancer 
related  malnutrition.  The  effectiveness  of  this  method  as  an  adjunct  to  the 
treatment  of  non-neoplastic  cachexia  and  the  kinetics  of  the  repletion  process 
have  been  documented  in  small  nonrandomized  trials.  The  methods,  however, 
have  not  been  extensively  applied  to  cancer  patients.  This  project  represents 
a  rigorous  attempt  to  obtain  comprehensive  and  objective  data  relative  to  the 
interrelationships  between  total  parenteral  nutrition,  cancer  treatment,  and 
the  disease  course. 

Progressive  cachexia  is  a  problem  during  the  later  stages  of  cancer.  Under- 
nutrition is  the  primary  cause  of  death  in  some  cases  of  cancer  and  in  others 
it  is  a  contributory  mechanism  by  impairing  function  of  the  liver,  gastroin- 
testinal tract,  heart,  skeletal  muscle,  and  immune  system.  Moreover,  cachexia 
limits  the  amount  of  radiotherapy  and/or  chemotherapy  that  patients  can  be 
given  and  increases  surgical  risks,  thus  hindering  the  effective  treatment  of 
the  disease. 

Proposed  Course:  Patient  entry  under  Phase  I  of  the  study  (experimental)  will 
be  completed  by  June  30,  1978.  Follow-up  will  be  conducted  on  each  patient 
for  24  months  or  until  the  patient's  death,  whichever  comes  sooner. 

Date  Contract  Initiated:  September  30,  1976 

Current  Annual  Level :  $4,903 

INSTITUTO  PI  RICERCHE  FARMACOLOGICHE  (NOl-CP-85604) 

Title:  Evaluation  of  Pharmacologic  Agents  for  the  Treatment  of  Anorexia  in 
the  Cancer  Patient 

Contractor's  Project  Director:  Dr.  Silvio  Garattini 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  objectives  of  this  project  are  to  review  relevant  literature, 
to  develop  and  validate  one  or  more  suitable  animal  models  for  cancer  cachexia 
that  occurs  in  humans,  and  to  test  a  variety  of  potential  therapeutic  sub- 
stances for  positive  effects  on  food  intakes. 

Major  Findings:  None  to  date. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Severe 
weight  loss  in  cancer  patients  is  a  serious  problem.  Preliminary  studies 
with  various  drugs  indicate  that  it  is  possible  to  increase  food  consumption 
in  cancer  patients  and  thereby  minimize  or  prevent  cachexia  without  knowing 
the  root  cause.  Current  agents  which  increase  food  intake  in  cancer  patients 
have  other  actions  and  side  effects  which  prevent  their  widespread  use.  The 
availability  of  safe  and  effective  drugs  would  significantly  improve  the 
cancer  patient's  quality  of  life. 
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Proposed  Course:  The  first  task  is  to  conduct  a  comprehensive  search  of    ^^ 
the  literature  for  reports  on  models  and  therapeutic  agents  of  cachexia  and  (|B' 
anorexia.  Relevant  reports  will  be  briefly,  but  critically,  reviewed.  The 
second  task  is  to  develop  an  animal  model  based  on  specific  criteria  includ- 
ing species/strain,  genetic  homogeneity  or  heterogeneity,  response  to  therapy 
modalities,  feasibility  requirements,  and  others.  The  first  two  tasks  will 
be  substantially  concluded  before  systematic  work  on  the  testing  of  chemical 
agents  is  begun.  For  the  third  task,  the  contractor  will  conduct  drug  screens 
for  anticachetic  properties.  In  this  task,  the  contractor  will  follow 
specific  procedures  in  animal  husbandry,  diet  composition  and  feeding,  labor- 
atory assays,  and  data  recording  and  processing  as  required  by  the  Project 
Officer. 

Date  Contract  Initiated:  April  15,  1978 

Current  Annual  Level:  $85,000 

MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY  (NOl-CP-65865) 

Title:  Role  of  Pre-Formed  Dietary  Purines  and  Pyrimidines  in  the  Genesis 
of  Cancer  of  the  GI  Tract 

Contractor's  Project  Director:  Dr.  Hamish  Munro 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  Several  studies  have  emphasized  nutritional  and  dietary  in-    |^K 
fluences  on  carcinogenesis.  This  study  is  oriented  towards  further  defini-  ^^ 
tion  of  suspected  dietary  links  to  cancer,  through  study  of  the  metabolism 
of  specific  compounds  in  relation  to  cancer  incidence.  Persuasive  evidence 
has  emerged  that  the  mucosa  of  the  small  intestine  lacks  the  capacity  to 
manufacture  purine  based  adenine  and  guanine  de  novo.  These  compounds  may 
be  provided  either  by  the  blood  or,  more  likely,  from  purine  bases  liberated 
during  the  course  of  digestion  and  absorbed  through  the  mucosa.  The  objec- 
tive of  this  study  is  to  determine  the  ability  of  the  small  intestine  to 
synthesize  purines  and  pyrimidines  de  novo  and  to  investigate  the  roles  of 
pre-formed  dietary  purines  and  pyrimidines  in  the  carcinogenesis  of  the 
small  and  large  intestines. 

Major  Findings:  Purine  biosynthesis  in  the  small  and  large  intestinal  mucosa 
was  measured  by  ^'^C-glycine  and  ^H-adenine  incorporation  into  the  purine 
bases  of  RNA  in  vitro.  Charles  River  CD  white  male  rats  approximately  200 
grams  underwent  pancreatic  duct  ligation  and  sacrificed  24  hours  later. 
Mucosal  scrapings  or  inverted  jejunal  loops  were  incubated  at  37°C  in 
Krebs-Ringer  bicarbonate  buffer  with  labelled  isotope  for  3  hours.  The 
small  bowel  showed  active  uptake  of  ^H-adenine  into  RNA,  active  uptake  of 
^'*C-glycine  into  protein  but  minimal  uptake  of  ^'*C-glycine  into  RNA.  In  the 
large  bowel,  ''^C-glycine  as  well  as  ^H-adenine  was  actively  incorporated 
into  RNA.   In  contrast  to  the  large  bowel,  the  small  bowel  lacks  the  de  novo 
pathway  of  purine  synthesis;  purine  synthesis  depends  on  the  salvage  pathway. 

172 


Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
observed  absence  or  suppression  of  the  de  novo  pathway  in  small  intestinal 
mucosa  may  be  important  to  the  genesis  and  distribution  of  cancer  in  the 
intestinal  tract.  Perhaps  the  hypothesized  inability  of  this  mucosa  to  pro- 
duce purines  accounts  for  the  scarcity  of  neoplasms  in  this  area,  due  to  a 
restraint  on  tumorous  growth  through  limitation  of  purine  supply. 

Proposed  Course:  The  capacity  of  the  intestinal  mucosa  to  synthesize  pyrimi- 
dine  nucleotides  and  the  dietary  relationships  and  relevance  to  these  ques- 
tions to  carcinogenesis  will  be  examined. 

Date  Contract  Initiated:  October  1,  1976 

Current  Annual  Level :  0 

MEDICAL  COLLEGE  OF  VIRGINIA  (NOl-CP-75881 ) 

Ti tl e :  Studies  of  Differential  Nutritional  Requirements  by  Host  and  Tumor  as 
the  Basis  for  Dietary  Treatment  of  Cancer 

Contractor's  Project  Director:  Dr.  William  L.  Banks,  Jr. 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  objective  of  this  project  is  to  evaluate  the  hypothesis  that 
controlling  the  blood  levels  of  a  specific  amino  acid  required  by  a  particu- 
lar glioblastoma  will  limit  tumor  growth  without  harming  the  host.  Specif- 
ically, it  is  designed  to  (1)  determine  whether  direct  nutritional  therapy 
alters  the  rate  of  brain  tumor  growth  and  can  be  used  as  a  treatment  modal- 
ity; (2)  determine  whether  direct  nutritional  therapy  and  concomitant  anti- 
neoplastic therapy  result  in  synergistic  benefits;  (3)  determine  how  direct 
nutritional  therapy  affects  the  host- tumor  response  and  other  associated 
parameters  such  as  host-immune  response;  and  (4)  develop  suitable  animal  and 
laboratory  models  to  assess  the  potential  for  using  dietary  modification  to 
control  tumor  growth.  This  project  is  a  multi-institutional  cooperative 
effort. 

Major  Findings:  Seventeen  patients  have  been  entered  into  the  study  to  date. 
Preliminary  tumor  uptake  studies  indicate  a  correlation  with  cell  growth 
indicating  that  the  laboratory  procedures  used  are  valid.  A  series  of 
glioma  cell  lines  have  been  established  for  future  laboratory  studies  on 
nutrient  uptake  and  utilization  to  further  define  the  potential  nutrient 
manipulation  for  controlling  cellular  growth.  In  vivo  studies  with  trans- 
planted tumors  are  also  being  used  to  evaluate  potential  applicability. 
Analysis  of  clinical  study  data  shows  that  the  procedure  is  safe.  No  signif- 
icant treatment  differences  have  been  observed  to  date. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Success 
with  this  therapy  modality  would  be  an  important  breakthrough  in  the  field 
of  cancer  treatment,  which  could  lead  to  a  significant  increase  in  the  sur- 
vival rates  of  individuals  with  glioblastoma  tumors. 
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Proposed  Course:  The  remaining  patients  will  be  entered  into  this  study.  Al 1  - 
patients  will  be  followed  and  periodically  evaluated  until  death.         i^ 

Date  Contract  Initiated:  October  1,  1976 

Current  Annual  Level :  $188,634 

MEMORIAL  HOSPITAL  FOR  CANCER  AND  ALLIED  DISEASES  (NOl-CP-65329) 

Title:  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Pediatric  Patient 

Contractor's  Project  Director:  Dr.  Maurice  E.  Shi  Is 

Project  Officer  (NCI):   Dr.  Gio  B.  Gori 

Objectives:  This  project  is  designed  to  establish  a  relationship  between 
the  nutrition  of  pediatric  cancer  patients  and  the  effectiveness  of  multi- 
modality  therapy.  More  specifically,  through  a  randomized  prospective 
study,  the  project  will  attempt  to  determine  whether  patients  provided  with 
total  parenteral  nutrition  demonstrate  a  greater  tolerance  for  antineoplastic 
therapy  and  a  better  therapeutic  response  than  similar  patients  receiving 
standard  nutritional  regimens. 

Major  Findings:  Fourteen  randomized  patients  have  been  entered  into  the 
study,  two  of  which  have  expired,  two  are  still  in  therapy,  and  the  remaining  - 
ten  are  being  followed  as  out-patients.  A  preliminary  analysis  of  the  data  ^^ 
is  in  progress.  There  is  no  indication  of  any  detrimental  effects  of  the   ^^ 
treatment  protocol . 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
project  is  designed  to  assess  the  possible  benefits  of  total  parenteral 
nutrition  and  to  answer  the  following  questions:   (1)  Does  optimal  nutri- 
tional support  enhance  tumor  response  to  radiation  therapy  or  to  various 
chemotherapeutic  regimens?  (2)  Does  the  pediatric  patient  with  adequate 
nutrition  before  treatment  respond  better  to  oncologic  therapy?  Is  this 
response  similar  to  that  obtained  in  the  patient  who  has  never  experienced 
weight  loss  secondary  to  tumor  burden?  (3)  Can  the  toxic  side  effects  of 
radiotherapy  and  chemotherapy  be  reduced,  eliminated,  or  prevented  by  optimal 
nutritional  support?  If  so,  can  a  higher  dose  of  therapy  be  administered 
because  of  reduced  toxicity?  Does  increasing  the  dose  result  in  better  tumor 
response?  If  normal  tissue  injury  does  occur,  does  the  nutritional  support 
result  in  more  rapid  healing  and  decrease  long-term  sequelae?  (4)  Is  tumor 
growth  enhanced  or  inhibited  by  optimal  nutritional  support? 

Proposed  Course:  Continue  to  follow-up  the  remaining  patients  in  the  study 
according  to  the  protocol. 


Date  Contract  Initiated:  June  30,  1976 


Current  Annual  Level :  $34,285 
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MIDWEST  r^ESEARCH  INSTITUTE  (N01-CP-65787) 

Title:  Application  of  Behavior  Modification  Techniques  in  the  Treatment  of 
Anorexia  in  the  Cancer  Patient 

Contractor's  Project  Director:  Dr.  Sophia  S.  Fotopoulos 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  objectives  of  this  research  are  to  (1)  evaluate  the  effec- 
tiveness of  behavior  modification  techniques  in  improving  caloric  and  nutrient 
intake  in  adult  and  pediatric  cancer  patients;  (2)  select  relevant  and  appro- 
priate behavior  modification  techniques  for  the  alleviation  of  anorexia  in 
children  and  adults  with  carcinoma  prior  to,  during,  and  after  treatment; 
(3)  measure  the  relationship  between  stages  of  cancer  and  the  development  of 
anorexia;  (4)  measure  changes  in  anorexia  due  to  the  effects  of  cancer  treat- 
ment; and  (5)  compare  cancer  patients  as  to  their  ability  to  eat  during 
different  clinical  stages  of  their  disease. 

Major  Findings:  Behavior  modification  techniques  relevant  to  alleviating 
or  controlling  anorexia  in  cancer  patients  have  been  reviewed  and  an  anno- 
tated bibliography  was  developed  analyzing  these  techniques  for  relevance  to 
the  study.  Three  techniques— biofeedback,  hypnosis,  and  classical  condi- 
tioning—were selected- fc  clinical  evaluation.  Seven  patients  have  been 
entered  into  the  protocol  to  date. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Anorexia 
is  common  in  patients  with  a  variety  of  cancer.  The  specific  factors  in- 
fluencing its  development  and  progression  in  certain  types  and  during  differ- 
ent stages  of  cancer  are  not  well  understood.  The  application  of  behavior 
modification  techniques  can  be  used  to  increase  food  consumption  and  alleviate 
anorexia. 

Proposed  Course:  Patient  entry  is  continuing. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level :  $90,000 

NEW  ENGLAND  DEACONESS  HOSPITAL  (NOl-CP-65870) 

Ti tl e :  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Adult  (Segment  4  -  Radiotherapy,  Abdomen  and  Pelvis  Malignancies) 

Contractor's  Project  Director:  Dr.  George  L.  Blackburn 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  This  study  is  examining  the  use  of  intravenous  hyperalimentation 
in  at  least  40  adult  cancer  patients  with  abdomen  and  pelvis  malignancies  to 
determine  its  effects  on  tumor  growth,  tolerance  to  antineoplastic  therapy, 
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and  host-tumor  response.  Using  a  randomized  design,  the  study  is  comparing  ^ 
the  use  of  routine  hospital  nutritional  support  with  total  parenteral  nutri-|fc 
tion  in  cancer  patients  during  pre- treatment,  treatment,  and  post- treatment  ^^ 
periods.  All  of  the  patients  being  studied  are  on  active  cancer  therapy 
regimens.  Additionally,  the  study  will  determine  whether  specific  antineo- 
plastic therapy  interferes  with  the  efficacy  of  nutritional  support  by 
impairing  the  utilization  of  nutrients. 

Major  Findings:  Currently  32  patients  have  been  entered  into  this  study. 
Of  these,  14  patients  have  completed  therapy  and  hyperalimentation  and  are 
on  follow-up.  TPN  has  been  shown  to  have  no  detrimental  side-effects  in 
these  patients. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Im- 
proved techniques  are  now  available  for  repleting  and  preventing  cancer 
related  malnutrition.  The  effectiveness  of  this  method  as  an  adjunct  to 
the  treatment  of  non-neoplastic  cachexia  and  the  kinetics  of  the  repletion 
process  have  been  documented  in  small  nonrandomized  trials.  The  methods, 
however,  have  not  been  extensively  applied  to  cancer  patients.  This  project 
represents  a  rigorous  attempt  to  obtain  comprehensive  and  objective  data 
relative  to  the  interrelationships  between  total  parenteral  nutrition,  can- 
cer treatments,  and  the  disease  course. 

Progressive  cachexia  is  a  problem  during  the  later  stages  of  cancer.  Under- 
nutrition is  the  primary  cause  of  death  in  some  cases  of  cancer  and  in  others 
it  is  a  contributory  mechanism  by  impairing  function  of  the  liver,  gastro-  ^^ 
intestinal  tract,  heart,  skeletal  muscle,  and  immune  system.  Moreover,     j^K 
cachexia  limits  the  amount  of  radiotherapy  and/or  chemotherapy  that  patients  ^^ 
can  be  given  and  increases  surgical  risks,  thus  hindering  the  effective 
treatment  of  the  disease. 

Proposed  Course:  Patient  entry  under  Phase  I  of  the  study  (experimental)  will 
be  completed  June  30,  1978.  Follow-up  will  be  conducted  on  each  patient  for 
24  months  or  until  the  patient's  death,  whichever  comes  sooner. 

Date  Contract  Initiated:   September  30,  1976 

Current  Annual  Level:  $34,995 

NORTHWESTERN  UNIVERSITY  (NOl-CP-65779) 

Title:     Anorexia  in  Adult  and  Pediatric  Cancer  Patients 

Contractor's   Project  Director:      Dr.    William  D.    DeWys 

Project  Officer  (NCI):     Dr.    Gio  B.   Gori 

Objectives:      This  project,   part  of  a  mul tidiscipl inary,  multi-institutional 
cooperative  effort,   deals  with  the  causes  and  effects  of  anorexia  in  adult 
cancer  patients.     Anorexia   is  considered  a  significant  cause  of  morbidity 
in  cancer  patients.     Researchers  are  collecting  detailed  dietary,   nutritional, 
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anthropometric,  socioeconomic,  psychological,  metabolic,  and  physiological 
data  on  200  adult  cancer  patients.  Both  retrospective  and  prospective  data 
are  being  collected. 

Major  Findings:  There  have  been  105  cancer  patients  entered  into  this  study. 
Thirty-four  have  died  and  25  remain  active  in  the  study.  Forty-five  patients 
have  withdrawn  from  the  study,  the  majority  of  which  reached  a  stable  point 
in  the  progress  of  their  disease.  There  is  no  more  patient  entry  in  the 
prospective  study;  however,  a  historical  study  has  commenced  to  further  de- 
fine anorexia  and  cachexia  prevalence  in  cancer  patients. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
effort  will  pave  the  way  for  future  research,  both  of  the  altered  metabolic 
processes  associated  with  specific  types  of  cancer  and  of  the  development  of 
methods  of  increasing  food  intake;  or  perhaps  it  will  lead  to  a  coordinated 
study  of  the  two.  The  project  may  also  result  in  the  rapid  development  of 
intervention  protocols  that  offer  immediate  opportunities  of  supporting  the 
traditional  modes  of  cancer  treatment  (surgery,  radiotherapy,  and  chemother- 
apy) and  of  increasing  cancer  survival  rates. 

Proposed  Course:  The  patients  remaining  in  the  study  will  continue  to  be 
followed  and  the  historical  study  will  be  completed. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level :  $86,080 

PACIFIC  NORTHWEST  RESEARCH  FOUNDATION  (NOl-CP-85606) 

Title:  Influence  of  Animal  Handling  Techniques  Upon  Their  Physiological  State 

Contractor's  Project  Director:  Dr.  Vernon  Riley 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  overall  purpose  is  to  confirm  preliminary  data  on  the  in- 
fluence of  specific  aspects  of  animal  housing  upon  the  nutritional,  hormonal, 
and  immunologic  status  of  normal  and  tumor-bearing  mice.  Specific  objectives 
are  to  generate  data  to  confirm  the  influence  of  cage  population  density  upon 
food  consumption,  caloric  intake,  anorexia,  stress,  and  tumor  behavior,  to 
validate  differences  in  physiological  status  of  mice  housed  in  standard  plas- 
tic cages  with  that  of  mice  housed  in  hanging  wire  bottom  cages,  and  to  con- 
firm that  the  presence  of  males  and  their  pheromones  produce  physiological 
responses  in  females  that  are  capable  of  perturbing  sensitive  experimental 
parameters. 

Major  Findings:  This  project  has  just  begun.  No  data  are  yet  available. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
results  from  this  project,  if  they  confirm  preliminary  observation,  will 
affect  the  experimental  design  and  specifications  of  animal  studies  of 
carcinogenesis. 
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Proposed  Course:  Experiments  have  begun  and  will  continue  for  one  year.  At 
that  time,  a  final  report  will  be  submitted. 

Date  Contract  Initiated:  March  1,  1978 

Current  Annual  Level :  $15,000 

RESEARCH  FOUNDATION,  STATE  UNIVERSITY  OF  NEW  YORK  (NOl-CP-65834) 

Ti tl e :  Anorexia  in  Adult  and  Pediatric  Cancer  Patients 

Contractor's  Project  Director:  Dr.  Giovanni  Costa 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  This  project,  part  of  a  multidiscipl inary,  multi-institutional 
cooperative  effort,  deals  with  the  causes  and  effects  of  anorexia  in  adult 
cancer  patients.  Anorexia  is  considered  a  significant  cause  of  morbidity  in 
cancer  patients.  Researchers  are  collecting  detailed  dietary,  nutritional, 
anthropometric,  socioeconomic,  psychological,  metabolic,  and  physiological 
data  on  300  adult  cancer  patients.  Both  retrospective  and  prospective  data 
are  being  collected. 

Major  Findings:  There  have  been  53  cancer  patients  entered  into  the  study. 
Ten  have  died,  32  have  stabilized  in  their  disease  process  and  are  not  cur- 
rently being  followed,  and  11  are  continuing  to  be  followed.  A  preliminary  i 
analysis  of  the  data  is  in  progress.  The  prospective  study  indicates  that   ' 
female  cancer  patients  eat  approximately  300  calories  less  than  the  average 
woman,  and  male  cancer  patients  eat  600  to  800  fewer  calories  than  the  aver- 
age man.  Changes  in  taste  and  smell  did  not  indicate  a  different  caloric 
intake.  The  historic  study  indicates  that  weight  loss  is  the  primary  predic- 
tive factor  for  lung  cancer  patients.  This  study  has  been  expanded  to  also 
include  colon  cancer  patients. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
effort  will  pave  the  way  for  future  research,  both  of  the  altered  metabolic 
processes  associated  with  specific  types  of  cancer  and  of  the  development  of 
methods  of  increasing  food  intake;  or  perhaps  it  will  lead  to  a  coordinated 
study  of  the  two.  The  project  may  also  result  in  the  rapid  development  of 
intervention  protocols  that  offer  immediate  opportunities  of  supporting  the 
traditional  modes  of  cancer  treatment  (surgery,  radiotherapy,  and  chemo- 
therapy) and  of  increasing  cancer  survival  rates. 

Proposed  Course:  Continue  to  follow  the  remaining  patients  in  the  study  and 
any  who  return  because  of  a  deterioration  in  their  condition.  Continue  the 
historical  study  until  all  available  charts  have  been  entered. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level :  $54,560 
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RUHL  ASSOCIATES  (NQ1 -CP-65789) 

Title:  Identification  of  Past,  Ongoing  and  Future  Dietary  and  Nutritional 
Surveys  and  Cancer  Epidemiology  Studies 

Contractor's  Project  Director:  Dr.  Marjorie  Whiting 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  objective  of  this  contract  was  to  identify  completed,  on- 
going, and  planned  diet  studies,  nutritional  surveys,  and  cancer  epidemiology 
studies.  The  approach  used  included  (1)  thorough  and  comprehensive  litera- 
ture searches;  (2)  identification  of  unpublished  and  published  studies  that 
are  not  readily  accessible  through  conventional  searching  resources;  (3)  iden- 
tification of  relevant  foreign  studies;  (4)  development  of  criteria  for 
current  and  future  inclusion  of  studies  in  the  Diet,  Nutrition  and  Cancer 
Program;  (5)  refinement  of  searching  strategies  and  related  indexing  and 
retrieval  vocabulary  for  incorporation  into  on-line  bibliographic  retrieval 
systems;  and  (6)  development  of  a  system  for  locating  and  monitoring  ongoing 
research  and  planned  studies. 

Major  Findings:  The  Diet,  Nutrition  and  Cancer  Program  will  use  the  results 
of  this  study  to  reanalyze  specific  hypotheses  and  to  formulate  future 
research  efforts. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:.  This 
project  was  funded  as  preparation  for  intensive  study  on  the  interrelation- 
ships between  diet,  nutrition,  and  cancer. 

Proposed  Course:  The  DNCP  will  evaluate  and  prioritize  the  research  recom- 
mendations generated  under  this  contract. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level :  0 

SINAI  HOSPITAL  OF  BALTIMORE,  INC.  (NOl-CP-85602) 

Title:  Dietary  Patterns,  Nutritional  Assessment  and  Cancer  Incidence  of 
American  Vegetarians 

Contractor's  Project  Director:  Dr.  P.  P.  Nair 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  objectives  of  this  project  are  to  (1)  assess  the  dietary 
patterns  and  nutrient  intake  of  Seventh  Day  Adventist  vegetarians;  (2)  deter- 
mine the  differences  in  dietary  patterns  and  nutrient  intake  between  Seventh 
Day  Adventist  vegetarians  and  non-vegetarians  and  local  community  non-vege- 
tarians; and  (3)  develop  hypotheses  concerning  the  dietary  metabolic  and 
nutritional  consequences  of  a  vegetarian  diet  as  it  relates  to  cancer  inci- 
dence. 
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Major  Findings:  None  to  date.   Study  protocol  now  being  developed. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Severam 
studies  have  demonstrated  that  vegetarians  appear  to  be  at  lower  risk  of 
developing  cancer  of  a  number  of  different  sites.  Seventh  Day  Adventists 
have  lower  cancer  incidence  than  non-Adventist  populations  and  represent  a 
group  where  the  effects  of  vegetarianism  may  be  studied  without  potential 
confounding  due  to  other  factors  such  as  tobacco  usage.  This  study  will  help 
define  the  precise  components  of  the  vegetarian  diet  that  result  in  lower 
cancer  risk  for  vegetarians. 

Proposed  Course:  Protocol  development  is  now  underway  and  initial  subject 
selection  and  data  collection  should  begin  within  the  next  month. 

Date  Contract  Initiated:  April  24,  1978 

Current  Annual  Level :  $208,909 

STANFORD  UNIVERSITY  (NOl-CP-65825) 

Title:  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Pediatric  Patient 

Contractor's  Project  Directors:  Dr.  Sarah  S.  Donaldson,  Dr.  Jordan  R.  Wilbur 

Project  Officer  (NCI):   Dr.  Gio  B.  Gori 

Objectives :  This  project  is  designed  to  establish  a  relationship  between  thq^K  ' 
nutrition  of  pediatric  cancer  patients  and  the  effectiveness  of  mul  ti -modal  it^^ 
therapy.  More  specifically,  through  a  randomized  prospective  study,  the 
project  will  attempt  to  determine  whether  patients  provided  with  total  paren- 
teral nutrition  demonstrate  a  greater  tolerance  for  antineoplastic  therapy 
and  a  better  therapeutic  response  than  similar  patients  receiving  standard 
nutritional  regimens. 

Major  Findings:  There  have  been  six  randomized  pediatric  cancer  patients 
undergoing  similar  treatment  modalities  for  abdomen  and  pelvic  tumors  entered 
into  the  study.  One  has  died  and  the  other  five  are  being  followed  as  out- 
patients. A  preliminary  analysis  of  the  data  is  in  progress.  There  is  no 
indication  of  any  detrimental  effects  of  the  treatment  protocol.  Patient 
entry  has  ceased  in  the  prospective  study,  and  a  historical  study  for  the 
year  1975  has  commenced. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
project  is  designed  to  assess  the  possible  benefits  of  total  prenteral  nutri- 
tion and  to  answer  the  following  questions:   (1)  Does  optimal  nutritional 
support  enhance  tumor  response  to  radiation  therapy  or  to  various  chemother- 
apeutic  regimens?  (2)  Does  the  pediatric  patient  with  adequate  nutrition 
before  treatment  respond  better  to  oncologic  therapy?  Is  this  response 
similar  to  that  obtained  in  the  patient  who  has  never   experienced  weight 
loss  secondary  to  tumor  burden?  (3)  Can  the  toxic  side  effects  of  radiotherapy 
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and  chemotherapy  be  reduced,  eliminated,  or  prevented  by  optimal  nutritional 
support?  If  so,  can  a  higher  dose  of  therapy  be  administered  because  of 
reduced  toxicity?  Does  increasing  the  dose  result  in  better  tumor  response? 
If  normal  tissue  injury  does  occur,  does  the  nutritional  support  result  in 
more  rapid  healing  and  decrease  long-term  sequelae?  (4)  Is  tumor  growth 
enhanced  or  inhibited  by  optimal  nutritional  support? 

Proposed  Course:  The  five  patients  will  continue  to  be  followed.  The  data 
from  the  1975  charts  will  be  analyzed  and  if  the  data  indicates  definite 
trends,  the  historical  study  will  be  expanded  to  cover  other  years. 

Date  Contract  Initiated:  June  30,  1976  • 

Current  Annual  Level :  $44,100 

STATE  UNIVERSITY  OF  NEW  YORK  AT  BUFFALO  (NOl-CP-65868) 

Ti tl e :  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Adult  (Segment  3  -  Surgery,  Squamous  Cell  Carcinoma  of  the  Head  and  Neck) 
[Due  to  inadequate  patient  accrual,  this  segment  switched  to  a  surgery  proto- 
col identical  to  Segment  2.] 

Contractor's  Project  Director:  Dr.  John  M.  Lore 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  This  study  is  examining  the  use  of  intravenous  hyperalimentation 
in  at  least  40  adult  cancer  patients  with  squamous  cell  carcinoma  of  the  head 
and  neck  to  determine  its  effects  on  tumor  growth,  tolerance  to  antineoplastic 
therapy,  and  host-tumor  response.  Using  a  randomized  design,  the  study  is 
comparing  the  use  of  routine  hospital  nutritional  support  with  total  paren- 
teral nutrition  in  cancer  patients  during  pre-treatment,  treatment,  and  post- 
treatment  periods.  All  of  the  patients  being  studied  are  on  active  cancer 
therapy  regimens.  Additionally,  the  study  will  determine  whether  specific 
antineoplastic  therapy  interferes  with  the  efficacy  of  nutritional  support 
by  impairing  the  utilization  of  nutrients. 

Major  Findings:  Currently  26  patients  have  been  entered  into  the  study. 
Eleven  of  these  patients  have  completed  therapy  and  hyperalimentation  and 
are  on  follow-up.  TPN  has  been  shown  to  have  no  detrimental  side-effects 
in  these  patients. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Im- 
proved techniques  are  now  available  for  repleting  and  preventing  cancer 
related  malnutrition.  The  effectiveness  of  this  method  as  an  adjunct  to 
the  treatment  of  non-neoplastic  cachexia  and  the  kinetics  of  the  repletion 
process  have  been  documented  in  small  nonrandomized  trials.  The  methods, 
however,  have  not  been  extensively  applied  to  cancer  patients.  This  project 
represents  a  rigorous  attempt  to  obtain  comprehensive  and  objective  data 
relative  to  the  interrelationships  between  total  parenteral  nutrition,  can- 
cer treatments,  and  the  disease  course. 
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Progressive  cachexia  is  a  problem  during  the  later  stages  of  cancer.  Under- 
nutrition is  the  primary  cause  of  death  in  some  cases  of  cancer  and  in      ^^ 
others  it  is  a  contributory  mechanism  by  impairing  function  of  the  liver,    ^P 
gastrointestinal  tract,  heart,  skeletal  muscle,  and  immune  system.  Moreover, 
cachexia  limits  the  amount  of  radiotherapy  and/or  chemotherapy  that  patients 
can  be  given  and  increases  surgical  risks,  thus  hindering  the  effective 
treatment  of  the  disease. 

Pro'posed  Course:  Patient  entry  under  Phase  I  of  the  study  (experimental) 
will  be  completed  by  June  30,  1978.  Follow-up  will  be  conducted  on  each 
patient  for  24  months  or  until  the  patient's  death,  whichever  comes  sooner. 

Date  Contract  Initiated:  September  30,  1976 

Current  Annual  Level :  $33,876 

UNIVERSITY  OF  ILLINOIS  (NOl-CP-75899) 

Title:  Effect  of  Dietary  Protein  Type  and  Level  on  Carcinogenesis 

Contractor's  Project  Director:  Dr.  Willard  Visek 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  objective  of  this  project  is  to  evaluate  the  effects  of 
types  of  protein  and  level  of  protein  on  the  induction  and  progression  of 
spontaneous  and  chemically-induced  tumors  in  laboratory  animals.  The  exper-  ^J 
iment  is  a  factorial ly  designed  study  of  2  protein  sources  X  3  dietary  levelsf^ 
X  4  carcinogens  plus  2  protein  sources  X  3  dietary  levels  as  controls.  The 
protein  sources  are  casein  and  isolated  soy  protein,  and  the  dietary  levels 
are  10,  20,  and  40"  of  diet.  The  carcinogens  represent  the  major  chemical 
classes  of  carcinogens  and  will  be  fed  orally  at  low  doses  throughout  the 
study. 

Major  Findings:  The  first  phase  of  this  project  was  protocol  development 
and  approval.  A  workshop  was  convened  to  review  the  proposed  experimental 
protocol.  Revisions  were  made  and  the  final  protocol  approved.  The  acute 
and  subchronic  studies  have  recently  begun.  Mo  data  are  available. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Epi- 
demiologic studies  have  implicated  types  and  amounts  of  dietary  protein  in 
cancer  of  various  populations.  This  project  will  further  the  understanding 
of  the  relationship  between  diet  and  cancer. 

Proposed  Course:  Acute  and  subchronic  studies  have  just  begun.  These  studies 
will  provide  data  for  the  estimation  of  the  appropriate  dose  levels  of  car- 
cinogens. At  the  completion  of  these  studies,  a  chronic  feeding  study  will 
be  begun  and  is  expected  to  last  for  approximately  two  years. 

Date  Contract  Initiated:  September  30,  1977 

Current  Annual  Level :  $283,008  ^ 
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UNIVERSITY  OF  NORTH  CAROLINA  (N01-CP-75880) 

Ti t1 e :  Development  of  a  Guidebook  for  Inclusion  of  Dietary  and  Anthropometric 
Parameters  in  Cancer  Epidemiology  Studies 

Contractor's  Project  Director:  Dr.  Joseph  C.  Edozien 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  project  objective  is  to  develop  guidelines  for  dietary  and 
anthropometric  assessment  to  facilitate  the  inclusion  of  these  parameters  in 
cancer  epidemiology  studies.  Because  collection  and  evaluation  of  dietary 
data  is  often  subject  to  methodological  pitfalls,  this  investigation  will 
define  and  evaluate  various  methods  of  nutritional  assessment  and  their  limi- 
tations in  relation  to  cancer  epidemiology  studies.  The  study  will  evaluate 
the  accuracy  of  anthropometric  instruments  and  develop  a  manual  delineating 
essential  skills  for  proper  use  of  such  instruments. 

Major  Findings:  Because  of  its  complexity,  nutritional  status  is  generally 
assessed  through  a  combination  of  techniques.  Although  procedures  for  data 
collection  are  reasonably  well  known  to  nutritionists,  their  interpretation 
presents  various  difficulties.  Many  scientists  involved  in  cancer  research 
are  not  familiar  with  either  specific  techniques  or  associated  problems.  The 
development  of  a  guidebook  to  describe  available  methods  and  to  explain  their 
various  intents,  strengths  and  weaknesses,  and  applicability  to  different 
epidemiologic  study  designs  has  been  completed  and  reviewed  by  a  peer  group. 
Final  revisions  are  currently  being  made. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
guidebook  developed  under  this  contract  will  be  used  in  the  training  of 
epidemiologists  and  other  health  professionals  who  are  involved  in  cancer 
research,  prevention,  and  treatment.  This  investigation  will  also  provide 
the  Diet,  Nutrition  and  Cancer  Program  with  a  basis  for  future  analysis  of 
methodologic  developments  in  the  assessment  of  the  role  of  diet  in  the  etiol- 
ogy of  cancer. 

Proposed  Course:  This  investigation  will  incorporate  the  findings  of  these 
analyses  into  a  guidebook. 

Date  Contract  Initiated:  March  1,  1977 

Current  Annual  Level :  0 

UNIVERSITY  OF  PENNSYLVANIA  (N01-CP-65802) 

Ti t1 e :  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Adult  (Segment  1  -  Surgery,  Upper  Gastrointestinal  Tract) 

Contractor's  Project  Director:  Dr.  James  L.  Mullen 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 
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Objectives :  This  study  is  examining  the  use  of  intravenous  hyperalimentation 
in  at  least  40  adult  cancer  patients  with  cancer  of  the  upper  gastrointesti- 
nal tract  to  determine  its  effects  on  tumor  growth,  tolerance  to  antineoplas4k 
tic  therapy,  and  host-tumor  response.  Using  a  randomized  design,  the  study  ^ 
is  comparing  the  use  of  routine  hospital  nutritional  support  with  total 
parenteral  nutrition  in  cancer  patients  during  pre-treatment,  treatment,  and 
post-treatment  periods.  All  of  the  patients  being  studied  are  on  active  can- 
cer therapy  regimens.  Additionally,  the  study  will  determine  whether  specific 
antineoplastic  therapy  interferes  with  the  efficacy  of  nutritional  support  by 
impairing  the  utilization  of  nutrients. 

Major  Findings:  Currently  25  patients  have  been  entered  into  this  study. 
Nine  of  these  patients  have  completed  therapy  and  hyperalimentation  and  are 
on  follow-up.  TPN  has  been  shown  to  have  no  detrimental  side-effects  in 
these  patients. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Im- 
proved techniques  are  now  available  for  repleting  and  preventing  cancer 
related  malnutrition.  The  effectiveness  of  this  method  as  an  adjunct  to  the 
treatment  of  non-neoplastic  cachexia  and  the  kinetics  of  the  repletion 
process  have  been  documented  in  small  nonrandomized  trials.  The  methods, 
however,  have  not  been  extensively  applied  to  cancer  patients.  This  project 
represents  a  rigorous  attempt  to  obtain  comprehensive  and  objective  data 
relative  to  the  interrelationships  between  total  parenteral  nutrition,  cancer 
treatments,  and  the  disease  course. 

Progressive  cachexia  is  a  problem  during  the  later  stages  of  cancer.  Under- 
nutrition is  the  primary  cause  of  death  in  some  cases  of  cancer  and  in  others^J 
it  is  a  contributory  mechanism  by  impairing  function  of  the  liver,  gastro-   ^P 
intestinal  tract,  heart,  skeletal  muscle,  and  immune  system.  Moreover, 
cachexia  limits  the  amount  of  radiotherapy  and/or  chemotherapy  that  patients 
can  be  given  and  increases  surgical  risks,  thus  hindering  the  effective 
treatment  of  the  disease. 

Proposed  Course:  Patient  entry  under  Phase  I  of  the  study  (experimental) 
will  be  completed  by  June  30,  1978.  Follow-up  will  be  conducted  on  each 
patient  for  24  months  or  until  the  patient's  death,  whichever  comes  sooner. 

Date  Contract  Initiated:  September  30,  1976 

Current  Annual  Level :  $50,000 

UNIVERSITY  OF  PENNSYLVANIA  (NOl-CP-65791 ) 

Title:  Gustatory  (Taste)  Evaluation  of  Cancer  Patients 

Contractor's  Project  Director:  Dr.  Morley  R.  Kare 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 


Objectives:  The  purpose  of  this  study  is  to  determine  whether  significant 
changes  in  taste  perception  occur  with  malignancy.  Changes  in  taste 
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perception  have  been  hypothesized  to  be  related  to  the  anorexia  of  cancer 
patients.  Specific  objectives  are  to  determine  the  cancer  and  control 
patients  (1)  basic  taste  preferences;  (2)  recognition  thresholds  and  con- 
centration versus  intensity  functions  for  the  four  taste  qualities;  (3)  rele- 
vant taste  factors  affecting  food  preferences  by  means  of  taste  panel  evalua- 
tions; and  (4)  food  preferences  by  survey  techniques  that  include  estimates 
of  frequency  of  consumption.  Results  from  these  four  components  will  be 
interpreted  in  relation  to  differences  in  sex,  age,  weight,  level  of  activity, 
ratings  of  hunger  and  mood,  and  cancer  type,  extent,  and  treatment. 

Major  Findings:  Fundamental  information  obtained  from  this  study  regarding 
taste  changes  will  be  utilized  in  formulating  future  research  projects  in 
behavioral  and  food  modification  regimens  for  anorectic  patients.  Tumor 
sites/treatment  modal ities  studies  are:  breast/chemotherapy,  gastrointes- 
tinal/chemotherapy, geni to-urinary/radiotherapy,  and  lung/chemotherapy.  Pre- 
liminary data  analysis  shows  a  significant  increase  in  recognition  thresholds 
for  bitter  in  patients  with  metastatic  carcinomas  of  the  lung  and  for  sour 
in  patients  with  squamous  cell  carcinoma,  and  a  significant  decrease  for 
sour  in  breast  cancer  patients.  There  are  no  significant  differences  in 
hedonic  responses  (preferences)  between  cancer  and  control  subjects  for 
suprathreshold  solutions.  The  food  preferences  of  cancer  patients  are  not 
significantly  different  from  control  patients. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Thi s 
information  of  gustatory  alterations  in  cancer  patients  will  aid  food  selec- 
tion and  seasoning  in  the  production  of  a  diet  acceptable  to  the  anorectic 
cancer  patient. 

Proposed  Course:  Data  reduction  and  analysis  are  still  underway.  Additional 
differences  in  taste  between  cancer  and  control  patients  may  be  detected 
after  final  analysis  of  data  from  larger  numbers  of  patients.  After  sub- 
mission of  the  final  report,  a  workshop  will  be  held  to  discuss  the  results 
and  to  formulate  future  research  needs. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level:  $75,000 

UNIVERSITY  OF  ROCHESTER  (NOl -CP-65833) 

Ti tl e :  Gustatory  (Taste)  Evaluation  of  Cancer  Patients 

Contractor's  Project  Director:  Dr.  Dean  Thompson 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  purpose  of  this  study  is  to  determine  whether  significant 
changes  in  taste  perception  occur  with  malignancy.  Changes  in  taste  percep- 
tion have  been  hypothesized  to  be  related  to  the  anorexia  of  cancer  patients. 
Specific  objectives  are  to  determine  the  cancer  and  control  patients  (1)  basic 
taste  preferences;  (2)  recognition  thresholds  and  concentration  versus  inten- 
sity functions  for  the  four  taste  qualities;  (3)  relevant  taste  factors 
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affecting  food  preferences  by  means  of  taste  panel  evaluation-;  and  (4)  food 
preferences  by  survey  techniques  that  include  estimates  of  fr  quency  of  con-  ^^ 
sumption.  Results  from  these  four  components  will  be  interpreted  in  relatior^^ 
to  differences  in  sex,  age,  weight,  level  of  activity,  ratings  of  hunger  and 
mood,  and  cancer  type,  extent,  and  treatment. 

Major  Findings:  Tumor  sites/treatment  modalities  studies  were:  breast/chemo- 
therapy, gastrointestinal/chemotherapy,  genito-urinary/radiotherapy,  and  lung/ 
radiotherapy.  No  differences  were  apparent  between  cancer  and  control 
patients  in  regard  to  "appetite  changes  since  becoming  ill,"  "desire  for 
food,",  or  "change  of  taste  of  foods."  There  were  no  statistically  signifi- 
cant differences  between  cancer  and  control  patients  in  recognition  thres- 
holds, or  taste  preferences  for  sweet,  salt,  bitter,  or  sour  because,  in 
part,  the  numbers  of  patients  were  too  few.  However,  there  was  a  trend  for 
cancer  patients  to  have  lower  recognition  thresholds  for  sour  taste.  Also, 
cancer  patients,  particularly  those  with  breast  cancer,  gave  significantly 
lower  pleasantness  ratings  to  sour.   Fundamental  information  from  this  study 
regarding  taste  changes  will  be  utilized  in  formulating  future  research 
projects  in  behavioral  and  food  modification  regimens  for  anorectic  patients. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  A 
basic  knowledge  of  gustatory  alterations  in  cancer  patients  will  aid  the  food 
selection  and  seasoning  in  the  production  of  a  diet  acceptable  to  the  anorec- 
tic cancer  patient. 

Proposed  Course:  This  project  is  now  complete.  A  workshop  is  planned  to 
discuss  the  results  and  problems  and  to  formulate  future  research  needs.    ^^ 

Date  Contract  Initiated:  July  1,  1976 

Current  Annual  Level:  0 

UNIVERSITY  OF  TENNESSEE  (NOl -CP-65786) 


Title:  Studies  of  Differential  Nutritional  Requirements  by  Host  and  Tumor 
as  the  Basis  for  Dietary  Treatment  of  Cancer 

Contractor's  Project  Director:  Dr.  James  T.  Robertson 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  objective  of  this  project  is  to  evaluate  the  hypothesis 
that  controlling  the  blood  levels  of  a  specific  amino  acid  required  by  a 
particular  glioblastoma  will  limit  tumor  growth  without  harming  the  host. 
The  specific  objectives  are  to  (1)  determine  whether  direct  nutritional 
therapy  alters  the  rate  of  brain  tumor  growth  and  can  be  used  as  a  treatment 
modality;  (2)  determine  whether  direct  nutritional  therapy  and  concomitant 
antineoplastic  therapy  result  in  synergistic  benefits;  (3)  determine  how 
direct  nutritional  therapy  affects  the  host-tumor  response  and  other  asso- 
ciated parameters  such  as  host-immune  response;  and  (4)  develop  suitable 
animal  and  laboratory  models  to  assess  the  potential  for  using  dietary 
modification  to  control  tumor  growth.  This  project  is  a  multi-institutional  ^» 
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cooperative  effort. 

Major  Findings:  All  randomized  patients  have  been  entered  into  the  study. 
Preliminary  data  analysis  does  not  show  any  significant  differences  at  six 
months  post  surgery.  Subjective  data  indicate  an  improved  performance  and 
quality  of  life  in  patients  on  diet  therapy.  Animal  studies  have  started 
the  process  of  defining  the  potential  limitations  of  this  procedure. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Success 
with  this  therapy  modality  would  be  an  important  breakthrough  in  the  field 
of  cancer  treatment  which  could  lead  to  a  significant  increase  in  the  survi- 
val rates  of  individuals  with  glioblastoma  tumors. 

Proposed  Course:  Patients  entered  into  the  protocol  will  be  followed  pro- 
spectively until  death. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level:  $110,737 

UNIVERSITY  OF  TEXAS  SYSTEM  CANCER  CENTER,  M.  D.  ANDERSON  HOSPITAL  AND  TUMOR 
INSTITUTE  (NOl-CP-65794) 

Title:  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Pediatric  Patient 

Contractor's  Project  Director:  Dr.  Jan  van  Eys 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  This  project  is  designed  to  establish  a  relationship  between 
the  nutrition  of  pediatric  cancer  patients  and  the  effectiveness  of  multi- 
modality  therapy.  More  specifically,  through  a  randomized  prospective 
study,  the  project  will  attempt  to  determine  whether  patients  provided  with 
total  parenteral  nutrition  demonstrate  a  greater  tolerance  for  antineoplas- 
tic therapy  and  a  better  therapeutic  response  than  similar  patients  receiving 
standard  nutritional  regimens. 

Major  Findings:  Sixteen  pediatric  cancer  patients  undergoing  similar  treat- 
ment modalities  for  bone  tumor  metastases  have  been  entered  into  the  study 
to  date.  A  preliminary  analysis  of  the  data  is  in  progress.  There  is  no 
indication  of  any  detrimental  effects  of  the  treatment  protocol.  Patient 
entry  is  continuing  in  the  prospective  study,  and  a  historical  study  has 
commenced  to  cover  the  year  1975. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
project  is  designed  to  assess  the  possible  benefits  of  total  parenteral 
nutrition  and  to  answer  the  following  questions:  (1)  Does  intravenous 
hyperalimentation  enhance  tumor  response  to  radiation  therapy  or  to  various 
chemotherapeutic  regimens?  (2)  Does  the  pediatric  patient  with  adequate 
nutrition  before  treatment  respond  better  to  oncologic  therapy?  Is  this 
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response  similar  to  that  obtained  in  the  patient  who  has  never  experienced 
weight  loss  secondary  to  tumor  burden?  (3)  Can  the  toxic  side  effects  of   ^^ 
radiotherapy  and  chemotherapy  be  reduced,  eliminated,  or  prevented  by  optimal^^ 
nutritional  support?  If  so,  can  a  higher  dose  of  therapy  be  administered 
because  of  reduced  toxicity?  Does  increasing  the  dose  result  in  better  tumor 
response?  If  normal  tissue  injury  does  occur,  does  the  nutritional  support 
result  in  more  rapid  healing  and  decrease  long-term  sequelae?  (4)  Is  tumor 
growth  enhanced  or  inhibited  by  optimal  nutritional  support? 

Proposed  Course:  Patient  entry  will  continue  for  an  additional  year  and 
existing  patients  followed  for  at  least  two  years  post  treatment.  Data  from 
the  historical  study  (1975)  will  be  analyzed.  If  the  data  indicates  definite 
trends,  the  historical  study  will  be  expanded  to  cover  other  years. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level :  $40,573 

UNIVERSITY  OF  TEXAS  SYSTEM  CANCER  CENTER,  M.  D.  ANDERSON  HOSPITAL  AND  TUMOR 
INSTITUTE  (N01-CP-65866T 

Title:  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Adult  (Segment  6  -  Chemotherapy,  Testicular  Carcinoma) 

Contractor's  Project  Director:  Dr.  Melvin  L.  Samuels 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori  ^ 

Objectives:  This  study  is  examining  the  use  of  intravenous  hyperalimentation 
in  at  least  40  adult  cancer  patients  with  testicular  carcinoma  to  determine 
its  effects  on  tumor  growth,  tolerance  to  antineoplastic  therapy,  and  host- 
tumor  response.  Using  a  randomized  design,  the  study  is  comparing  the  use 
of  routine  hospital  nutritional  support  with  total  parenteral  nutrition  in 
cancer  patients  during  pre- treatment,  treatment,  and  post-treatment  periods. 
All  of  the  patients  being  studied  are  on  active  cancer  therapy  regimens. 
Additionally,  the  study  will  determine  whether  specific  antineoplastic  ther- 
apy interferes  with  the  efficacy  of  nutritional  support  by  impairing  the 
utilization  of  nutrients. 

Major  Findings:  Currently  34  patients  have  been  entered  into  this  study. 
Fifteen  of  these  patients  have  completed  therapy  and  hyperalimentation  and 
are  on  follow-up. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Im- 
proved techniques  are  now  available  for  repleting  and  preventing  cancer 
related  malnutrition.  The  effectiveness  of  this  method  as  an  adjunct  to  the 
treatment  of  non-neoplastic  cachexia  and  the  kinetics  of  the  repletion 
process  have  been  documented  in  small  nonrandomized  trials.  The  methods, 
however,  have  not  been  extensively  applied  to  cancer  patients.  This  project 
represents  a  rigorous  attempt  to  obtain  comprehensive  and  objective  data 
relative  to  the  interrelationships  between  total  parenteral  nutrition,  can- 
cer treatments,  and  the  disease  course.  j^ 
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Progressive  cachexia  is  a  problem  during  the  later  stages  of  cancer.  Under- 
nutrition is  the  primary  cause  of  death  in  some  cases  of  cancer  and  in  others 
it  is  a  contributory  mechanism  by  impairing  function  of  the  liver,  gastro- 
intestinal tract,  heart,  skeletal  muscle,  and  immune  system.  Moreover, 
cachexia  limits  the  amount  of  radiotherapy  and/or  chemotherapy  that  patients 
can  be  given  and  increases  surgical  risks,  thus  hindering  the  effective 
treatment  of  the  disease. 

Proposed  Course:  Patient  entry  under  Phase  I  of  the  study  (experimental) 
will  be  completed  by  June  30,  1978.  Follow-up  will  be  conducted  on  each 
patient  for  24  months  or  until  the  patient's  death,  whichever  comes  sooner. 

Date  Contract  Initiated:  September  30,  1976 

Current  Annual  Level:  $29,525 

UNIVERSITY  OF  TEXAS  SYSTEM  CANCER  CENTER,  M.  P.  ANDERSON  HOSPITAL  AND  TUMOR 
INSTITUTE  (N01-CP-65871T 

Ti tl e :  Optimal  Nutritional  Support  as  an  Adjunct  to  Cancer  Therapy  in  the 
Adult  (Segment  5  -  Chemotherapy,  Non-Oat-Cell  Carcinoma  of  the  Lung) 

Contractor's  Project  Director:  Dr.  Victor  J.  Lanzotti 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  This  study  is  examining  the  use  of  intravenous  hyperalimentation 
in  at  least  40  adult  cancer  patients  with  non-oat-cell  carcinoma  of  the  lung 
to  determine  its  effects  on  tumor  growth,  tolerance  to  antineoplastic  thera- 
py, and  host-tumor  response.  Using  a  randomized  design,  the  study  is  com- 
paring the  use  of  routine  hospital  nutritional  support  with  total  parenteral 
nutrition  in  cancer  patients  during  pre-treatment,  treatment,  and  post-treat- 
ment periods.  All  of  the  patients  being  studied  are  on  active  cancer  therapy 
regimens.  Additionally,  the  study  will  determine  whether  specific  antineo- 
plastic therapy  interferes  with  the  efficacy  of  nutritional  support  by  im- 
pairing the  utilization  of  nutrients. 

Major  Findings:  Currently  31  patients  have  been  entered  into  this  study. 
Twelve  of  these  patients  have  completed  therapy  and  hyperalimentation  and 
are  on  fol low-up. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Im- 
proved techniques  are  now  available  for  repleting  and  preventing  cancer 
related  malnutrition.  The  effectiveness  of  this  method  as  an  adjunct  to  the 
treatment  of  non-neoplastic  cachexia  and  the  kinetics  of  the  repletion 
process  have  been  documented  in  small  nonrandomized  trials.  The  methods, 
however,  have  not  been  extensively  applied  to  cancer  patients.  This  project 
represents  a  rigorous  attempt  to  obtain  comprehensive  and  objective  data 
relative  to  the  interrelationships  between  total  parenteral  nutrition,  cancer 
treatments,  and  the  disease  course. 
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Progressive  cachexia  is  a  problem  during  the  later  stages  of  cancer.  Under-  ^^ 
nutrition  is  the  primary  cause  of  death  in  some  cases  of  cancer  and  in  others'^P'. 
it  is  a  contributory  mechanism  by  impairing  function  of  the  liver,  gastro- 
intestinal tract,  heart,  skeletal  muscle,  and  immune  system.  Moreover, 
cachexia  limits  the  amount  of  radiotherapy  and/or  chemotherapy  that  patients 
can  be  given  and  increases  surgical  risks,  thus  hindering  the  effective 
treatment  of  the  disease. 

Proposed  Course:  Patient  entry  under  Phase  I  of  the  study  (experimental) 
will  be  completed  by  June  30,  1978.  Follow-up  will  be  conducted  on  each 
patient  for  24  months  or  until  the  patient's  death,  whichever  comes  sooner. 

Date  Contract  Initiated:  September  30,  1976 

Current  Annual  Level :  $22,914 

UNIVERSITY  OF  WISCONSIN  (NOl-CP-65784) 

Title:  Survey  of  Dietetic  Practices  and  Procedures  used  in  Feeding  Cancer 
Patients 

Contractor's  Project  Director:  Dr.  Annette  T.  Gormican 

Project  Officer  (NCI):  Dr.  Gio  B.  Gori 

Objectives:  The  objectives  of  this  project  were  to  (1)  determine  the  current^j 
practices  of  dietitians  and  associated  health  personnel  in  feeding  cancer    ^p 
patients;  (2)  evaluate  the  various  procedures  employed;  (3)  report  the  evalu- 
ation to  dietitians,  clinicians,  and  other  interested  professionals;  and 
(4)  propose  a  series  of  dietary  intervention  protocols  that  could  be  scien- 
tifically tested  and  evaluated. 

Major  Findings:  A  comprehensive  report  on  the  current  state  of  dietetic 
practices  used  in  major  cancer  care  hospitals  was  developed.  The  final 
report  document  was  published  by  the  National  Technical  Information  Service. 
Based  upon  the  findings,  a  variety  of  single  and  multi -modality  intervention 
programs  have  been  proposed  for  further  investigation. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
survey  has  defined  the  uniformity  of  practice  and  provided  information  for 
the  development  of  innovative  dietetic  approaches  for  dealing  with  the 
anorexia  and  cachexia  in  cancer  patients.  Hopefully,  this  investigation 
and  the  dissemination  of  results  will  instigate  national  coordination  of 
efforts  towards  effective  dietary  care  of  cancer  patients. 

Proposed  Course:  This  contract  was  completed  during  the  current  fiscal  year. 

Date  Contract  Initiated:  June  30,  1976 

Current  Annual  Level :  0 
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Diet,   Nutrition  and  Cancer  Program  Cancer  Research  Emphasis  Grants   (CREG's) 
The  following  CREG's  were  ongoing  during  this  fiscal  year: 


CA  20908-01 
CA  21023-01 

CA  20952-01 
CA  21007-01 
CA  20897-01 
CA  21016-01 
CA  20964-01 
CA  21008-01 
CA  20048-01 
PROJECTED  PROGRAMS 


R.   Brown,  University  of  Wisconsin 

"Effect  of  Fat  Saturation  and  Cancer  Incidence  in  Mice" 

J.   Reddy,   Northwestern  University 

"Effect  of  Nutritional   and  Environmental    Stress  on 

Carcinogenesis" 

H.    Sidransky,  George  Washington  University 
"Effect  of  Nutritional   Stress  on  Carcinogenesis" 

J.   Lyon,   University  of  Utah 

"Diet  and  Colon  Cancer  in  a  Low  Risk  Population" 

L.    Kolonel,   University  of  Hawaii 

"Dietary  Components  and  Cancer  Development" 

P.   Van  Soest,   Cornell   University 

"Nutritive  Quality  of  Dietary  Fibers   in  Humans" 

C.   Blatteis,   University  of  Tennessee 
"Environmental   Stress  and  Tumori genesis" 

J.    Kinney,   Columbia  University 

"Muscle  Amino  Acids  and  Fat  Tolerance  in  Cancer  Patients' 

J.    Yager,   Dartmouth  College 

"Effect  of  Dietary  Stress  on  Pancreatic  Carcinogenesis" 


At  the  Diet,   Nutrition  and  Cancer  Program  advisory  workshop  held  January  23, 
1978,  proposed  projects  from  program  definition  workshops  were  prioritized 
according  to  the  needs  of  the  DNCP.     The  results  of  this  process  are  docu- 
mented in  the  minutes  of  this  meeting  and  are  available  from  the  program 
office.     A  similar  meeting  will   be  scheduled  in  the  fall   of  1978  to  priori- 
tize projects   for  funding   in  Fiscal    Year  1979. 

ALLOCATION  OF  FUNDS 

The  distribution  of  funds  by  program  functional   area  is   shown  in  Figure  4. 
Diet,   Nutrition  and  Cancer  Program  expenditures  for  the  period  October  1 , 
1977  through  September  30,   1978  are  approximately  $4,042,963.     Of  this  amount, 
$156,665  is   for  a  multi-institutional    pediatric  study  and  $267,641    is"  for 
CREG's.     These  are  supported  by   the  Division  of  Cancer  Treatment   (NCI). 
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SUMMARY  REPORT  OF  THE  ASSOCIATE  DIRECTOR 
FIELD  STUDIES  AND  STATISTICS  PROGRAM 

October  1,  1977  through  September  30,  1978 

Marvin  A.  Schneiderman  (Associate  Director) 

The  Field  Studies  and  Statistics  Program  has  been  directly  concerned 
with  developing  the  campaign  to  reduce  the  risks  of  asbestos,  the  review 
of  ionizing  radiation  hazards,  the  evaluation  of  the  hazards  of  trihalo- 
methanes  in  drinking  water,  the  development  and  assessment  of  a  possibly 
less  hazardous  cigarette,  the  assessment  of  the  risks  associated  with  DES 
and  post-menopausal  estrogens,  air  pollution,  energy  production,  fluorides, 
saccharin,  non-ionizing  radiation  exposure  (e.g.,  sunlight,  radar,  micro- 
waves, etc.),  and  primary  and  secondary  prevention  (mammography  and  other 
screening).  Members  of  the  staff  have  recently  testified  before  OSHA  on 
their  proposed  cancer  protection  policy,  and  the  EPA  on  their  proposed 
water  standards.  Reviews  of  possible  environmental  hazards  encompass 
additional  industries  and  occupations.  The  Field  Studies  and  Statistics 
Program  often  undertakes  problems  that  may  have  important  public 
consequences. 

In  general,  the  choice  of  direction  for  research  has  come  from  the 
participating  scientists,  most  of  whom  show  substantial  sensitivity  and 
political  awareness.  We  have  been  greatly  assisted  in  developing  and 
maintaining  a  reasonable  balance  by  the  vigorous  participation  of  the 
Biometry  and  Epidemiology  Contract  Review  Committee,  who  have  been  far 
more  than  limited  technical  peer  reviewers. 

The  Field  Studies  and  Statistics  area  has  three  major  functions: 

1.  generating  and  testing  hypotheses  concerning  the  origins, 
etiology,  diagnosis  and  treatment  of  cancer; 

2.  gathering  data  -  on  trends  in  cancer  incidence  (or  mortality) 
and  in  cancer  survival; 

3.  providing  advice  and  consultation  to  the  Division,  the  Institute, 
and  various  agencies  in  special  fields  of  competence,  notably 
those  related  to  epidemiology  and  statistical  interpretation  of 
cancer  research  data. 

The  minor  functions  result  from  our  data  collection  activities.  Because 
we  do  epidemiological  research  on  water  contaminants  we  get  involved  in 
public  controversies  on  such  things  as  fluorides,  trihalomethanes, 
organic  chemical  pollutants,  etc.  Because  regulatory  agencies  make  risk 
estimates  we  get  involved  in  arguments  about  dose-response  and  thresholds. 
It  seems  appropriate  to  look  into  each  of  these  functions,  and  record  how 
they  have  been  addressed  in  the  past  year. 
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GENERATING  AND  TESTING  HYPOTHESES 

There  are  three  major  areas  to  be  considered: 

a)  hypotheses  concerning  causality  -  which  could  lead  to  prevention; 

b)  hypotheses  concerning  progression  of  disease  and  prognosis  - 
which  could  lead  to  secondary  prevention  through  screening,  and 
to  the  identification  of  high  risk  persons; 

c)  hypotheses  concerning  appropriate  treatment  -  which  could  lead 
to  individualization  of  treatment  (i.e.,  the  "epidemiology  of 
response")  and  overall  better  survival. 

To  these  could  be  added  hypotheses  concerning  the  general  mechanisms  of 
carcinogenesis.  From  the  mathematical  modeling  should  come  better  testing 
techniques  and  better  systems  for  risk  estimation. 

Hypotheses  concerning  causality  have  been  the  concern  of  all  the  branches. 
In  recent  years  the  two  epidemiology  branches  have  generated  the  cancer 
maps  and  correlated  them  (geographically)  with  industrial  concentrations 
and  ethnic  distribution,  leading  to  studies  involving  the  chemical 
industry,  the  transportation  (manufacturing)  industry,  the  shipyards, 
woodworking  and  paper  manufacture,  some  mining,  and  petroleum  refining, 
among  others.  In  all  of  these,  leads  have  been  uncovered  indicating  that 
workers  were  at  excess  risk  of  cancer.  Studies  of  familial  clusters  have 
indicated  the  complex  association  among  several  cancers  -  and  non-cancerous  - 
conditions  -  in  particular  some  immune  deficiencies,  birth  and  developmental 
defects  and  a  few  adult  syndromes  not  previously  linked  to  cancer.  Most 
recently  we  have  been  comparing  the  geographic  distributions  of  cancer 
mortality  with  mortality  from  other  diseases.  If  some  of  these  have 
common  etiologies  then  perhaps  we  should  see  common  geographic  patterns. 
The  excess-fat-in-the-diet  hypothesis  suggests  that  ischemic  heart 
disease  and  some  of  the  cancers,  for  example  colon  cancer,  breast  cancer 
and  prostate  cancer  should  show  these  similar  geographic  patterns.  Do 
they?  The  cancer  maps  now  cover  the  period  1950-1969.  They  will  be  made 
more  current  shortly  after  adequate  small  area  population  estimates  are 
made  available  by  the  Census  Bureau. 

Hypothesis  generating  and  testing  derive  not  only  from  descriptive  epidem- 
iology. The  eclectic  approach  can  start  from  anywhere  the  clues  are  good. 
It  can  be  disease  oriented  -  as  is  the  current  study  of  baldder  cancer 
(a  joint  effort  with  FDA  and  other  federal  agencies)  -  which  is  seeking, 
in  the  most  extensive  and  comprehensive  review  of  baldder  cancer  even 
undertaken,  to  answer  questions  about  food  additives,  cigarette  smoking, 
industrial  exposure,  sex  differences,  food  (and  drink)  consumption,  and 
ethnic  differences,  in  the  possible  etiology  of  this  disease.  The 
approach  can  be  iatrogenically  oriented,  asking  if  some  medical  treatments  - 
the  oral  contraceptive  pill,  post-menopausal  estrogens,  immune  suppressants. 
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diagnostic  or  other  radiation,  cancer  chemotherapeutic  drugs  -  lead  to 
increased  cancer,  and  at  what  sites.  FS&S  staff  from  the  Epidemiology 
Branches  and  the  Biometry  Branch  are  on  scientific  advisory  groups 
looking  into  the  possible  carcinogenicity  of  DES,  and  of  saccharin.  The 
SEER  data  have  reported  an  increase  in  the  incidence  of  endometrial  cancer 
as  rapid  as  the  increase  in  lung  cancer  in  white  women,  and  in  correlating 
the  prescriptions  written  for  post-menopausal  estrogens  by  geographic 
area,  endometrial  cancer  has  about  a  50%  higher  incidence  rate  than  lung 
cancer. 

Another  disease  oriented  project  covers. a  large  study  of  skin  cancer  in 
cooperation  with  NCI,  EPA,  DOT,  and  several  other  federal  agencies.  This 
study  is  a  spin-off  from  SEER,  depending  -  as  does  the  bladder  cancer 
study  -  on  the  SEER  registries  to  give  the  patient  identification 
information  from  which  the  case-control  studies  can  proceed.  The  skin 
cancer  studies  are  using  an  ingenious  combination  of  telephone  survey 
and  mail  questionnaire  which  gives  excellent  population  coverage  at  a 
substantially  reduced  cost  when  compared  to  personal  interviews.  This 
will  enable  us  to  get  sound  data,  quickly,  covering  a  larger  population 
at  less  cost  than  the  techniques  used  in  the  past. 

Much  of  the  work  on  identifying  causes  of  cancer  involves  cooperation  with 
other  agencies,  both  within  the  United  States  and  Abroad.  Within  the 
United  States  specific  collaborative  programs  are  underway  with  the  States 
of  New  Jersey,  Louisiana,  Michigan,  Pennsylvania,  Vermont,  California, 
Virginia,  Texas,  Hawaii,  Maine,  and  Washington,  D.C.  -  and  work  is  being 
planned  with  several  other  states  including  Ohio  (and  the  Ohio  valley 
states)  and  New  York.  The  cancers  being  reviewed,  in  addition  to  the 
ones  mentioned  earlier  include  the  nose  and  nasal  sinuses,  larynx, 
esophagus,  pancreas,  stomach  and  prostate.  Through  some  developing 
agreements  with  the  Social  Security  Administration  we  will  be  able  to 
look  into  the  cancer  consequences  of  exposure  to  dry-cleaning  agents,  and 
the  hazards  to  firemen  and  stationary  engineers,  printing  pressmen  (in 
cooperation  with  GPO) ,  and  medical  research  workers  (in  cooperation  with  the 
Frederick  Cancer  Research  Center).  A  recent  GAO  report  criticizing  lax 
handling  of  social  security  files  is  likely  to  make  it  harder  for  us  to 
gain  access. 

Our  research  program  related  to  various  viral  hypotheses  of  cancer 
induction  include  a  cooperative  project  with  Turkey  on  acute  myelogenous 
leukemia  -  and  the  termination  of  the  follow-up  of  children  exposed  15  or 
more  years  ago  to  a  polio  vaccine  containing  SV-40.  This  latter  program 
is  being  terminated  since  no  excess  risks  have  been  discovered  to  this 
time.  In  more  careful  studies  than  those  initially  conducted  we  have 
found  that  the  indicators  of  SV-40  transformation  as  a  carcinogenic  tag 
are  much  poorer  than  was  first  reported.  This  latter  work  was  done  on 
contract  under  direct  NCI  (FS&S)  supervision. 
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World  War  II  veterans  with  a  history  of  viral  hepatitis  are  being 
followed  to  see  if  this  has  predisposed  them  to  excessive  cancers. 
So  far  none  have  been  found. 

Extensive  work  is  being  conducted  on  laterality  of  cancer  in  paired 
organs  (e.g.,  eyes-retinoblastoma,  breast,  lung,  carotid  body,  kidney, 
testes,  ovary)  for  clues  relating  to  a  genetic  -  or  other  -  etiology. 
This  is  an  offshoot  of  our  attempts  to  bring  together  laboratory 
observations  and  clinical  observations. 

Testing  hypotheses  of  the  worthwhileness  of  interventions  in  the  cancer 
process  has  largely  been  the  function  of  the  Biometry  Branch.  Two  major 
areas  have  been  worked  on  extensively  in  the  past  year:  controlled 
clinical  trials,  and  the  evaluation  of  screening  as  a  secondary  prevention 
technique. 

The  present  emphasis  on  controlled  trials  within  the  Biometry  Branch  has 
two  major  goals  -  to  develop  new  methodology  for  the  conduct  of  con- 
trolled trials  making  them  at  once  more  ethical  and  more  efficient, 
and  to  develop  techniques  for  discovering  the  optimal  treatment  for  a 
patient  when  treatment  is  neither  100%  effective  nor  100?o  ineffective. 
Where  treatment  is  either  fully  effective  or  completely  ineffective 
patient  differences  are  of  no  consequence.  For  all  other  treatments  it 
is  essential  to  discover  those  pre-treatment  characteristics  of  the 
patients  that  increase  his  or  her  probabilities  of  response.   The  work 
is  being  done  for  cancer  of  the  prostate,  breast  (in  cooperation  with 
the  Breast  Cancer  Task  Force),  lung,  bladder,  testes  and  for  mycosis 
fungoides.  Biometry  Branch  staff  have  written  a  major  paper  and 
editorial  on  the  conduct  of  controlled  trials  for  the  New  England 
Journal  of  Medicine. 

The  discovery  of  characteristics  of  likely-response  groups  has  much  in 
common  with  the  discovery  of  a  high  risk  groups.  The  Environmental 
Epidemiology  Branch  has  undertaken  such  a  study  on  breast  cancer, 
exploiting  the  large  data  collection  of  the  Breast  Cnacer  Diagnosis  and 
Detection  Project.  High  risk  factors  for  breast  cancer  were  found, 
confirming  earlier  work,  i.e.,  breast  cancer  in  the  woman's  mother, 
early  menarche,  late  menopause,  late  first  birth,  and  (a  sometimes 
questioned  factor)  increased  weight.  Factors  not  found  to  relate  to 
increased  risk  were  medical  use  of  thyroid  or  use  of  estrogens.  For 
oral  contraceptives  increases  below  the  nominal  levels  of  statistical 
significance  were  found,  and  more  data  (more  women)  will  be  gathered  to 
help  settle  the  issue. 
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Irr  the  field  of  screening,  some  work  is  still  continuing  with  the  followup 
of  the  HIP  women  from  our  original  controlled  trial  to  determine  long  term 
effects  of  the  early  screening.  The  reductions  in  breast  cancer  mortality 
first  seen  several  years  ago  for  women  over  50  have  continued.  Mathematical 
models  of  increasing  sophistication  are  being  developed  to  estimate  such 
factors  as  length  bias,  lead  time  bias,  and  may  be  expected  to  lead  to 
optimal  screening  patterns.  These  are  particularly  difficult  problems, 
and  several  manuscripts  are  developing  out  of  our  work  in  this  area. 
Biometry  Branch  staff  contributed  substantially  to  the  review  of  the 
NCI-ACS  Mammography  Screening  Program  and  is  much  involved  in  the  conduct 
of  the  trials  and/or  the  evaluation  of  screening  for  early  lung  cancer 
(no  great  promise  so  far),  colon  cancer  (no  useful  data  yet)  and  bladder 
cancer  (screening  seems  to  produce  poorer  survival  than  usual  medical 
case-finding) . 

It  is  worth  noticing  that  the  two  greatest  increases  in  women  have 
occurred  in  lung  cancer  (long  anticipated)  and  cancer  of  the  corpus  of 
the  uterus.  These  increases  were  first  reported  by  SEER  participants  from 
the  west  coast  of  the  United  States. 

There  has  been  some  question  as  to  whether  the  goughly  10%  sample  of  the 
population  of  the  United  States  is  representative  of  the  country.  It  has 
been  possible  for  the  first  time  to  compare  mortality  from  cancer  as 
reported  by  NCHS  and  as  reported  by  the  SEER  program  (1975).  Here  are 
the  data  for  total  populations  for  some  sample  sites,  and  for  total  cancer. 

RATES/100,000  AGE  ADJUSTED  TO  U.S.  POPULATION 

NCHS  SEER 

(Total  U.S.)        (10%  Sample) 

TOTAL  165.8  167.7 

27.7 
36.2 
18.3 
22.3 
4.2 
4.3 


Breast  (§) 

26.9 

Lung 

36.9 

Colon 

17.9 

Prostate 

22.0 

Cervix 

4.9 

Endometri  urn 

4.5 
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The  distribution  of  incidence  shows  great  variation  among  areas  of  the 
United  States,  with  Utah  showing  lowest  incidence,  and  often  best  survival 
following  diagnosis,  and  San  Francisco  and  New  Orleans  showing  highest 
incidence  rates.  These  differences  will  be  examined  for  clues  to 
causes.  Some  are  already  obvious,  e.g.,  the  Mormon  proscriptions  against 
cigarette  smoking,  alcohol,  and  other  "stimulants,"  and  the  rigid  patterns 
of  sexual  and  marital  behavior. 

SEER  now  consists  of  five  entire  states,  five  metropolitan  areas  and 
the  Commonwealth  of  Puerto  Rico.  By  intention  it  over-samples  most  non- 
white  groups,  but  it  is  short  on  rural  blacks.  The  internal  SEER 
management  has  recently  been  organized  with  the  coming  of  a  new  Chief 
of  the  Biometry  Branch,  Also,  an  extensive  review  is  now  underway  to 
develop  methods  for  timely,  accurate,  and  less  expensive  reporting. 
Because  SEER  serves  many  needs  -  scientific  (for  epidemiology  and  related 
research),  administrative  (for  reporting  on  the  progress  of  the  Cancer 
Program)  and  informational  (for  the  general  public  and  the  media)  - 
many  demands  are  placed  on  the  program  to  produce  extensive  detailed 
data.  The  worthwhileness  of  the  responsiveness  needed  to  produce  such 
data  is  now  under  review. 

The  other  major  data  source  on  cancer  in  the  United  States  is  the  death 
reporting  by  the  National  Center  for  Health  Statistics.  The  Environmental 
Epidemiology  Branch  has  combined  these  data  into  the  county  maps  published 
several  years  ago  -  and  for  which  a  new  addition  with  five  or  six  years 
of  more  recent  data  is  now  underway  -  and  into  time  trend  data.  A  review 
of  the  time  trends  in  incidence  and  mortality  from  cancer  was  published 
by  Biometry  Branch  staff,  utilizing  both  the  SEER  data  and  the  EE  Branch's  * 
compilations  -  which  have  been  so  useful  in  developing  hypotheses. 

An  extensive  review  is  now  underway  under  the  direction  of  a  visiting 
expert  to  the  Clinical  Epidemiology  Branch  of  data  sources  for  cancer 
reporting  and  research  in  the  United  States.  This  review,  plus  the 
review  of  the  data  collection  in  the  SEER  program,  could  lead  to  more 
effective  and  more  efficient  development  of  useful  data  and  research  in 
epidemiology. 

A  childhood  cancer  reporting  system  at  an  informal  international  level  has 
continued  to  provide  important  basic  data  on  which  to  test  hypotheses  of 
environmental  influence  on  cancer. 

The  veterinary  medical  data  program,  first  undertaken  about  10  years  ago, 
has  been  successfully  transferred  to  a  contract  program,  making  the  data 
available  to  a  wide  set  of  users.  A  monograph  is  being  prepared  summarizing 
both  the  data  and  its  potential  uses.  Recent  work  on  this  basic  data  set 
has  been  useful  in  elucidating  the  hormonal  relationships  to  certain  tumors 
and  to  central  nervous  system  defects  -  a  possible  clue  to  human  disease. 
The  effects  of  pesticides  and  arsenicals  are  being  evaluated,  and  work  has 
been  published  on  renal  cancer  in  dogs. 


200 


€ 


GATHERING  DATA 

Gathering  and  publishing  data  on  trends  in  cancer  incidence  and  survival  follow- 
ing treatment  have  been  coordinated  into  the  SEER  program  of  the  Biometry  Branch. 
The  first  comprehensive  set  of  incidence  data  from  the  SEER  program  was  presented 
to  the  Society  for  Epidemiologic  Research  at  its  Spring  meeting  in  Iowa  City 
in  June  1973.  Some  important  changes  in  incidence  rates  (age-adjusted  to  U.S. 
populations,  1970)  are  shown  in  the  tables  below. 


TABLE  OF  ACTUAL  RATES  TNCS 

-SEER  (1975) 

MALE 

FEMALE 

WHITE 

BLACK 

WHITE 

Bl 

ACK 

TNCS  •   SEER 

TNCS    SEER 

TNCS    SEER 

TNCS 

SEER 

ALL  SITES 

342.5   362.8 

397.1   424.9 

270.4   301.5 

255.6 

290.2 

Lung 

70.7    75.6 

89.9   105.0 

14.4    21.8 

14.4 

23.9 

Bladder 

23.5    27.4 

12.2    12.5 

6.2     7.2 

4.3 

5.8 

Rectum 

17.8    18.2 

14.6    11.5 

10.8    11.9 

8.7 

10.9 

Colon 

33.4    34.9 

28.2    32.1 

29.4    30.5 

27.8 

31.1 

Stomach 

14.3    12.6 

22.5    21.9 

6.8     5.4 

9.2 

10.5 

Breast 

0.7    0.7 

1.0    1.2 

75.0    86.0 

57.6 

74.1 

Esophagus 

4.7    4.8^ 

16.7    15.9 

1.3     1.7 

3.7 

3.3 

Thyroid 

2.2    2.3 

1.1     1.7 

5.2     5.2 

3.2 

3.8 

Melanoma 

4.6    6.3 

0.9    1.1 

4.4     5.8 

0.7 

0.6 

Cervix 

14.9    10.7 

33.5 

25.0 

Corpus 

21.0    31.6 

12.1 

14.7 

Prostate 

57.7    63.4 

94.9   101.4 

AGE-ADJUSTED  ANNUAL  PERCENT  CHANGE  IN  INCIDENCE  RATES  FOR  SEVERAL  SELECTED 
SITES  FROM  TNCS  (1969-71)  TO  SEER  (1975) 


MALES 

FEMALES 

SITE 

WHITE 

BLACK 

WHITE 

BLACK 

ALL  SITES 

1.2 

.  1.4 

2.2 

2.5 

Lung 

1.3 

3.2 

8.6 

10.7 

Bladder 

3.1 

(0.5) 

3.0 

(5.2) 

Rectum 

0.4 

(-4.7) 

2.0 

(4.6) 

Colon 

0.9 

2.6 

0.7 

2.2 

Melanoma 

7.9 

(4.1) 

5.7 

(-3.0) 

Stomach 

-2.5 

-  .05 

-4.5 

(2.8) 

Cervix 

- 

- 

-6.4 

-5.0 

Corpus 

- 

- 

8.5 

4.0 

Breast 

(0.0) 

(3.7) 

2.8 

5.2 

Esophagus 

0.4 

(-1.0) 

5.5 

(-2.3) 

Thyroid 

(0.8) 

(9.1) 

(0.0) 

(3.5) 

Prostate 

l.S 

1.3 

- 

- 

NOTE:  ihe  rates  for  TNCS  are  the  average  annual  rates  from  the  three 
years  1959-1971. 

For  both  TNCS  and  SEER  the  rates  are  age-adjusted  to  the  1970 
U.S.  population. 

(  )  indicates  a  standard  error  in  excess  of  10%. 
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PROVIDING  ADVICE  ^ 

The  Program  provides  advice  and  consultation  in  special  fields  of 
competence,  notably  those  related  to  cancer  epidemiology  and  statistical 
interpretation  of  cancer  research  data,  to  the  Division,  the  Institute, 
and  various  agencies.  The  Program  also  participates  in  congressional 
hearings  and  interagency  activities.  Among  the  organizations  and 
individuals  receiving  advice  and  consultation  have  been  the  National 
Academy  of  Sciences,  HEW,  FDA,  OSHA,  the  Carcinogenesis  Testing  Program, 
NATO,  the  Canadian,  Japanese,  Iranian,  Tunisian,  and  Soviet  governments, 
DOE,  and  a  number  of  scientific  investigators. 

A  further  advisory  function  was  carried  out  in  writing  reviews  on  the 
epidemiology  of  lung  cancer,  melanoma,  pancreatic  cancer,  and  multiple 
primary  tumors.  Papers  were  written  on  such  technical  issues  as 
extrapolation  models  and  threshold  evaluation  and  testimony  was  given  at 
legal  hearings  on  the  lack  of  carcinogenesis  of  fluorides. 

STAFF  AND  PERSONNEL  CHANGES 

Two  of  our  senior  (and  '^ery   productive)  people  retired  this  year: 

Mrs.  Lillian  Axtell  (BB)  and  Dr.  William  A.  Priester  II  (CE).  Two 

foreign  (Japanese)  visiting  scientists  have  returned  home,  Dr.  Takashi 

Yanagawa  and  Dr.  Shinkan  Tokudome.  In  addition,  two  experts  have 

returned  to  their  universities  -  Dr.  George  Wilson  III  (Ohio  State)  and    g 

Mr.  Lloyd  Lininger  (SUNY  of  Albany).  We  will  have  two  foreign  visiting    i 

experts  -  Dr.  Leo  Kinlen,  EE  (Oxford  University)  and  Dr.  Nicholas  Day,    " 

BB  (lARC)  join  us.  In  addition,  Dr.  Thomas  Santner,  BB  (Cornell)  and 

Mr.  Edward  Lisiecki,  BB,  will  join  us  as  experts.  Dr.  Dawn  Hassinger,  CE, 

Dr.  Margaret  Tucker,  EE,  and  Dr.  Joel  Lamon,  CE,  will  join  us  as 

commissioned  officers. 

The  major  personnel  addition  in  the  past  year  was  the  addition  of 
Dr.  Earl  Pollack  as  Chief  of  the  Biometry  Branch.  One  staff  member 
received  a  Departmental  Award.  Dr.  Fred  Li  was  awarded  the  PHS  Commendation 
Medal.  One  member.  Dr.  Mitchell  Gail,  was  nominated  by  NIH  for  the 
prestigious  Mortimore  Spiegelman  Award  for  Work  in  Statistics  related  to 
public  health. 

Our  Biometry  and  Epidemiology  Contract  Review  Committee  has  given  us 

strong  scientific  and  intellectual  support.  Three  members,  the  chairperson. 

Dr.  Flossie  Cohen  (Detroit),  Dr.  Anna  Meadows  (Philadelphia),  and 

Dr.  Bruce  Schoneberg  retired  this  year.  New  committee  members  were 

Dr.  Alan  Gittelson  (Hopkins),  Dr.  Nicholas  Petrakis  (Univ.  California), 

Dr.  Evelyn  Kitagawa  (Univ.  of  Chicago),  Dr.  Sidney  Cutler  (Georgetown  Univ.) 

and  Dr.  Fred  Li  (NCI,  Boston).  We  look  forward  to  continued  effective  use 

of  this  committee's  knowledge  and  wisdom. 
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Last  year  we  indicated  the  following  plans  and  prospects 
Prospect 

1.  Substantial  cooperation  with  other  govern- 
mental agencies. 

2.  Work  with  state  and  local  health  departments. 

3.  SEER  as  a  basis  for  case-control  studies. 

4.  New  indexes  of  progress  in  cancer  survival. 

5.  Indicators  of  optimal  treatment. 

6.  Problems  of  contaminants  in  water. 

7.  Industrial  hazards. 

8.  Familial  susceptibilities. 

9.  Nutrition. 

10.  Study  of  breast  feeding  with  possible  carci no- 
il. Extrapolation  methodology. 

12.  Designs  for  economical  testing  of  multiple 
materials. 

13.  Sampling  techniques  to  make  best  use  of  scarce 
professionals  (e.g.,  pathologists). 

14.  Study  of  psychological  factors  in  cancer. 


for  work: 

Status 

Done 

Done 

Done 

Working 

Working 

Done 

Working 

Continuing 

Expanding 

Not  done 

Continuing 

Continuing 

Done 

Funded  -  CREG 
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|A  number  of  reports  have  appeared,  most  by  one  person,  that  purport  to  show  an 
'ability  to  identify  cancer  patients  by  specific  handwriting  characteristics  at 
|a  microscopic  level,  presumably  evidence  of  neuromuscular  dysfunction  associated 
'with  cancer.  The  claimed  power  of  discrimination  was  yevy   high.  Some  questions 
jabout  the  possibility  of  non-blind  experimentation  left  a  cloud  over  the  validity! 
'of  the  reported  findings.  This  study  was  intended  to  test  the  claim  with  rigor- 
!ous,  blind  analysis  of  handwriting  samples,  code-breaking  done  by  persons  other 
than  the  writing  analysts,  and  between-  and  within-  analyst  reliability  trials. 
The  finding  of  60%  and  58"  correct  overall  for  50  cancer  and  50  non-cancer 
■specimens  were  significantly  different  from  chance  (p  <  .05)  whenx'^'s  for  the 
two  readers  were  added.  However,  the  unreliability,  both  within  and  between 
readers,  tended  to  nullify  a  conclusion  of  successful  discrimination.  In  spite 
of  the  possibility  that  a  few  specimens  (theoretically,  16  and  20  percent  overa 
respectively  for  each  reader)  could  be  reliably  discriminated,  it  is  concluded 
that  handwriting  would  be  of  little  value  in  a  screening  situation,  where  the 
rate  of  true  positives  is  less  than  one  percent. 
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Project  No.:  Z01-CP-04406-04-FSS 
Project  Description 


Objectives: 


To  determine  whether  cancer  patients  can  be  identified  by  evidences  of  neuro- 
muscular dysfunction  in  handwriting. 

Methods  Employed: 

Handwriting  samples  of  50  cancer  and  50  non-cancer  patients  were  analyzed 
microscopically  on  six  criteria  in  a  study  using  blind  design,  between-  and 
within-reader  reliabilities,  and  cooperative  reading  trials. 

Major  Findings: 

In  the  initial  study,  readers  were  marginally  successful  in  correctly  identi- 
fying cancer  patients  among  those  labelled  as  such  by  the  reader:  66  percent 
and  56  percent  correct,  respectively,  one  significant  and  one  not.  Reliability 
between  readers  was  poor.  This  is  probably,  but  not  necessarily,  a  destructive 
finding.  Within  readers  reliability  was  moderate  and  good.  On  a  repeat  trial 
with  cooperative  reading  by  the  judges  59  percent  of  those  labelled  cancer 
patients  had  cancer,  again  marginal  success.  From  these  data  we  can  say  that  in 
the  actual  screening  situation  such  a  success  rate  would  be  good  if  the  total 
number  of  screenees  labelled  as  cancer  patients  was  small,  but  yery   poor  if  it 
was  of  the  same  order  as  that  found  here. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Identification  of  cancer  patients  at  a  success  level  close  to  that  found  in 
earlier  reports  was  hoped  for.  Such  a  success  level  would  form  the  basis  for 
studies  in  which  attempts  would  be  made  to  identify  presymptomatic  cancer 
victims  in  a  screening  process.  The  result  of  this  study,  combined  with  those 
of  an  earlier  unsuccessful  attempt,  also  well  controlled,  lays  to  rest  that 
hope,  and  will  divert  research  efforts  away  from  an  area  with  no  apparent 
payoff. ■ 

Proposed  Course  of  Project: 

No  further  direct  effort  is  envisaged,  although  the  investigator  will  provide 
wery   limited  consultation  to  organizations  that  may  decide  to  carry  forward 
the  inquiry  with  site-specific  studies,  an  effort  that  has  more  chance  of 
showing  payoff  if  it  exists  at  all.  A  paper  has  been  written  for  presentation, 
and  a  full  version  will  be  published. 

Date  Initiated: 

October,  1974 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keyworas) 

'\lthough  it  is  well  known  that  some  cancer  patients  commit  suicide  because  of 
the  disease,  data  on  the  suicide  rate  among  cancer  patients  are  very   soft,  only 
a  few  reports  appearing,  with  small  numbers.  For  male  and  female  cancer  patients 
in  the  Connecticut  SEER  Cancer  Registry  diagnosed  in  the  decades  1940-49,  1950-59 
and  1950-69,  death  rates  due  to  suicide  were  derived  from  analysis  of  their  death 
:ertificates.  Age  and  sex-specific  population  rates  of  suicide  for  Connecticut 
were  obtained  for  the  same  periods.  Within  each  sex,  age-adjusted  relative  risk 
Df  suicide  in  cancer  patients  was  derived  for  each  decade  and  over  the  three 
iecades,  as  well  as  relative  risks  associated  with  number  of  years  since  diagnoses 
for  each  decade.  Male  cancer  patients  showed  a  significant  excess  risk  over  that 
Df  the  population  during  the  first  several  years  after  diagnosis.  Females  showed 
no  significant  departure  from  population  risk.  The  data  suggested  that  suicide 
rates  in  males  during  their  older  years  declined  over  the  three  decades.      M 


210 


PHS-6040 
(Rev.  10-76) 


Project  iMo.:  Z01-CP-04413-Q3-FSS 

Project  Description 

Objectives: 

To  determine  suicide  rates  among  cancer  patients  in  Connecticut  and  compare 
them  to  Connecticut  population  rates. 

Methods  Employed: 

The  Connecticut  SEER  Cancer  Registry  was  searched  for  patients  with  death 
certificates.  For  male  and  female  cancer  patients  diagnosed  in  the  decades 
1940-49,  1950-59,  and  1960-69,  death  rates  due  to  suicide  were  derived  from 
analysis  of  their  death  certificates.  Age  and  sex-specific  population  rates 
of  suicide  for  Connecticut  were  obtained  for  the  same  periods.  Within  each 
sex,  age-adjusted  relative  risk  of  suicide  in  cancer  patients  was  derived  for 
each  decade  and  over  the  three  decades,  as  well  as  relative  risks  associated 
with  number  of  years  since  diagnoses  for  each  decade. 

Major  Findings: 

Male  cancer  patients  showed  a  significant  excess  risk  over  that  of  the  popula- 
tion during  the  first  several  years  after  diagnosis.  Females  showed  no 
significant  departure  from  population  risk.  The  data  suggested  that  suicide 
rates  in  males  during  their  older  years  declined  over  the  three  decades.  In 
men  a  peculiar  drop  in  relative  risk  to  1.0  or  less  during  the  sixth,  seventh, 
and  eighth  years  after  diagnosis,  and  a  rise  in  the  ninth  year  appeared  in 
all  three  decades. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

It  was  suspected,  on  rational  grounds,  that  suicide  rates  in  cancer  patients 
would  be  higher  than  those  of  the  population.  If  so,  this  finding  would  form 
the  basis  for  special  attention  among  rehabilitation  workers,  and  the  finding 
would  be  of  particular  value  to  DCCR,  NCI.  The  peculiar  finding  of  raised 
relative  risk  in  men,  but  not  in  women,  permits  a  sharper  focus  on  relevant 
rehabilitation  procedures.  Perhaps  such  relative  risk  figures  can  be  used 
by  those  attempting  to  quantify  quality  of  life  and  negative  value  of  cancer. 

Proposed  Course  of  Project: 

The  current  analysis  will  be  published.  Potential  biases  are  clearly  evident 
in  all  suicide  rate  work.  It  may  be  possible  to  determine  sources  and  amounts 
of  such  bias,  if  it  exists  here,  and  refine  the  estimates  of  relative  risk 
provided  by  this  analysis.  Feasibility  of  determining  bias  will  be  explored, 
and  if  feasible,  such  work  will  be  pursued. 

Date  Initiated: 

April,  1976 
) 
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I  SUMMARY  OF  WORK  (200  words  or  less  -  underline  keyiords)  ,  .  .  , 

The  association  of  premorbid  psycho! ogicaT  factors--stress,  personal ity,  social 
5nvironment--and  cancer  incidence  has  often  been  reported  as  present  and 
occasionally  as  absent.  Reviews  of  such  studies,  however,  have  pointed  to 
possible  flaws  in  their  experimental  design,  with  resulting  questions  about  their 
conclusions.  In  addition,  almost  none  of  the  studies  has  taken  into  account 
certain  factors  having  an  important  impact  on  outcomes.  In  these  studies,  each 
nember  of  a  cohort,  presumed  initially  without  cancer,  will  have  produced  data 
an  psychological  factors  on  entry.  Data  on  premorbid  psychological  and  relevant 
demographic  and  health  factors  have  already  been  collected.  Followup  is  in 
Drogress  and  the  premorbid  data  will  be  related  to  cancer  incidence  and  mortality 
«/hen  the  latter  data  are  available.  Several  hypotheses  have  been  proposed. 
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Project  No.:  Z01-CP-04414-03-FSS 

Project  Description 

Objectives: 

To  determine  if  premorbid  psychological  factors--stress,  personality,  social 
environment— are  associated  with  incidence  of  cancer.  ' 

Methods  Employed: 

In  each  of  the  two  CREG  studies,  a  presumed  cancer-free  cohort  was  available, 
with  previously  derived  psychosocial  factors,  both  on  entry  into  the  study 
and  several  times  up  to  the  present.  Cancer  incidence  is  being  observed 
currently  and  during  the  years  after  entry.  Hypotheses  relating  certain 
patterns  of  premorbid  psychosocial  factors  and  probability  of  getting  or  dying 
from  cancer  will  be  tested. 

Major  Findings: 


Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Repeatedly  NCI  has  received  questions  from  professionals  and  the  public  about 
the  relation  among  psychological  factors,  stress  and  cancer  incidence.  These 
questions  were  based  on  a  long  history  of  belief,  speculation  and  purported 
evidence  that  stress  and  certain  psychological  factors  increase  cancer  risk. 
Evidence  on  both  humans  and  animals,  though  voluminous,  is  not  persuasive, 
and  in  some  cases,  contradictory.  Most  of  the  human  studies  have  not  taken 
into  account  certain  factors  having  an  important  impact  on  outcomes.  Studies 
with  improved  design  are,  therefore,  much  needed,  and  these  projects  fulfil 
that  need,  in  part.  A  positive  answer  would  give  impetus  to  studies  on 
specific  psychological  factors  or  stress  and  the  humoral  environment  associated 
with  increased  cancer  risk.  A  negative  answer  would  tend  to  shift  the  balance 
of  research  effort  away  from  the  psychic  components  of  environmental  carcino- 
genesis, whether  internal  or  external  to  the  body. 

Proposed  Course  of  Project: 

A  CREG  announcement  was  issued  and  two  awards  were  made.  The  studies  funded 
will  be  carried  out  over  two  and  three  years,  respectively.  An  extensive 
paper  has  been  published  on  the  theory  and  practice  of  research  in  this  area. 
Preliminary  findings  are  expected  within  a  year. 

Date  Initiated: 

October,  1975 
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SUMMARY  OF  MRK    (200  words  or  less  -  underline  keywords 

This  project  was  initiated  to  provide  more  data  relative  to  skin  cancer 


and  harmful  solar  ultraviolet.  An  urgent  need  for  these  data  has  existed 
since  recent  scientific  reports  have  u/arned  about  the  decomposition  of 
stratospheric  ozone  by  nitrogen  oxides  and  chloroflourome thanes  (CFM's). 
Federal  regulatory  agencies  have  already  recommended  bans  on  the  use  of 
aerosol  spray  cans  which  use  CFM's  as  propel  1  ants.  In  the  near  future, 
there  will  be  critical  reviews  of  all  pertinent  information  by  government 
as  well  as  individual  interests  concerned  with  the  threat  of  increased 
human  skin  cancer  due  to  excess  amounts  of  UV-B  reaching  the  earth's  surface, 
as  its  protective  ozone  shield  is  depleted. 
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Project  Description 

Objectives: 

The  objectives  of  this  project  are  to  provide  data  relative  to  skin  cancer 
and  harmful  ultraviolet  radiation.  In  particular:  (1)  To  conduct  UV-B 
measurements  at  different  United  States  locations;  (2)  To  determine  the 
incidence  of  nonmelanoma  skin  cancer  in  various  population  groups  within  the 
United  States;  and  (3)  To  ascertain  and  measure  epidemiological  factors  which 
may  contribute  toward  the  excess  risk  of  nonmelanoma  skin  cancer  in  specific 
population  groups. 

Methods  Employed: 

Using  Robertson-Berger  meters,  UV  measurements  were  obtained  at  ten 
locations  in  the  United  States  during  1974.  These  data  were  presented  in 
detail  and  should  be  useful  to  those  who  need  to  restrict  their  sunlight 
exposure.  The  available  nonmelanoma  skin  cancer  data  were  compared  with  the 
UV-data. 

Major  Findings: 

We  estimate  that  each  1%  decrease  in  ozone  will  result  in  a  1%   increase  in 
UV-B  reaching  the  surface  of  the  earth  which  in  turn  will  result  in  a  4% 
increase  in  skin  cancer  among  White  Caucasians  in  the  United  States. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

These  basic  epidemiologic  studies  will  reduce  the  degree  of  uncertainty  of 
the  dose-response  relationship  of  ozone  depletion  and  increased  skin  cancer 
induction. 

Proposed  Course  of  Project: 

An  interfederal  agency  task  force,  the  BACER  (Biological  and  Climatic  Effects 
Research)  program,  provided  $840,000  as  pass  through  funds  from  its  lead 
agency,  the  EPA  (Environmental  Protection  Agency),  to  the  NCI  for  the 
purpose  of  conducting  epidemiologic  skin  cancer  surveys  in  as  many  of  NCI's 
SEER  Program  locations  as  possible.  Under  this  cooperative  interagency 
agreement  between  the  EPA  and  the  NCI,  the  NCI  for  its  part  will  use  EPA 
funds  to  partially  support  the  supervision  and  conduct  of  a  special  morbidity 
survey  as  follows:  1)  Nonmelanoma  incidence  studies  at  several  SEER  locations 
to  supplement  four  of  the  earlier  TNCS  sites;  2)  Pilot  study  on  nonmelanoma 
patients  in  TNCS  study  in  Minneapolis  to  determine  exposure  habits,  skin 
types,  etc.;  3)  If  pilot  study  indicates  that  it  is  appropriate  then  conduct 
case/control  studies  to  determine  ethnic  background,  skin  pigmentation,  and 
exposure  habits  of  skin  cancer  patients  and  controls. 
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Proposed  Course  of  Project  (continued)  ^ 

Seven  SEER  locations  have  expressed  their  willingness  to  participate  in  this 
study  (Seattle,  San  Francisco-Oakland,  Utah,  New  Mexico,  New  Orleans, 
Atlanta,  Minneapolis  and  Detroit).  Eight  locations  are  participating  in 
the  study. 

Date  Initiated: 


1974 
Publications: 


Articles  Published  in  a  Periodical: 

1.  Fears,  T.R.,  Scotto,  J.,  and  Schneiderman,  M.A.:  Skin  cancer, 
melanoma,  and  sunlight.  AJPH  66:  461-464,  1976. 

2.  Fears,  T.R.,  Scotto,  J.,  and  Schneiderman,  M.A. :  A  Comment  on 
"Skin  cancer,  melanoma  and  sunlight".  AJPH  67:  59-60,  1977. 

3.  Scotto,  J.,  Fears,  T.R.,  Gori ,  G.B.:  Ultraviolet  exposure  patterns. 
Environmental  Research  12:  228-237,  1976. 

4.  Scotto,  J.,  Fears,  T.R.:  Intensity  patterns  of  solar  ultraviolet |^ 
radiation.  Env.  Research  14:  113-127,  1977.  ^ 

5.  Fears,  T.R.,  Scotto,  J.,  Schneiderman,  M.A.:  Mathematical  models 
of  age  and  ultraviolet  effects  on  the  incidence  of  skin  cancer 
amonq  whites  in  the  United  States.  Am. J.  of  Epid.  105:  No.  5, 
420-427,  1977. 

6.  Fears,  T.  R.,  Scotto,  J.,  Schneiderman,  M.  A.:  Response  to 
J.A.H.  Lee.  The  Authors  Reply.  Am.  J.  of  Epid. ,  Letters  to  the 
Editor  107:  No.  3,  260-262,  1978. 

7.  Fears,  T.  R.,  Scotto,  J.,  Schneiderman,  M.A.:  Comment  by  Fears 

et  al  on "Ul  traviolet  exoosure  and  skin  cancer  response".  Response  to 
A.E.S.  Green.  Am.  J.  of  Epid  107:  No  4,  280,  1978. 

Articles  in  a  Book,  Pamphlet,  or  Bulletin: 

1.  Scotto,  J.  and  Fears,  T.R.:  Skin  Cancer  in  the  United  States. 
Schneiderman,  J. A.  and  Levin,  D.L.  (Eds.):  Monog.  Cancer  in  the 
USA  and  USSR.   In  press. 

2.  Scotto,  J.  and  Fears,  T.R.:  Skin  Cancer  Epidemiology-Research 
Needs.  In:  Proceedings  of  the  International  Conference  on 
Ultraviolet  Carcinogenesis.  In  press. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Large  test  programs  have  been  set  up  to  help  assess  the  carcinogenic 
potential  of  chemicals  introduced  in  the  environment.  Most  test  protocols 
used  in  these  programs  require  large  numbers  of  animals  and  extensive 
pathologic  evaluation  of  all  test  and  control  animals.  This  project  was 
initiated  to  find  modifications  to  the  present  protocol  which  will  reduce 
the  pathology  workload  of  the  program  and  make  only  small  changes  in  the 
operational  character  of  the  screen. 
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Project  Description  V' 

Objectives: 

We  propose  changes  in  the  NCI  experimental  protocol  which  would  reduce 
the  pathology  workload  by  requiring  examination  of  a  "reasonably  large 
number"  of  animals  rather  than  all  animals. 

Methods  Employed: 

The  first  modification  derives  from  the  fact  that  a  tumorigenic  effect  may 
be  ruled  out  by  looking  at  the  treated  animals  only.  The  second  procedure 
suggested  uses  simple  random  samples  to  provide  information  about  the 
treated  groups  with  still  less  pathology  work. 

Major  Findings: 

Using  data  from  experiments  conducted  under  NCI  contract  we  computed  typical 
savings  under  each  procedure.  Results  suggest  that  implementing  these 
procedures  would  provide  a  large  reduction  in  pathology  workload. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

By  reducing  the  pathology  required  to  test  a  compound,  we  obtain  a  large 
reduction  in  the  cost  of  testing  a  chemical.  — 

Proposed  Course  of  Project:  ^ 

Since  these  pathology  protocols  have  not  been  put  into  use,  they  will  be 
used  in  several  experiments  in  parallel  with  traditional  protocols  to  help 
assess  their  feasibility  and  accuracy.  The  modifications  proposed  should 
be  regarded  as  a  starting  point  for  discussion.  We  anticipate  many  comments 
from  interested  scientists. 

Date  Initiated: 

May,  1975 

Publ ications: 


Articles  Published  in  a  Periodical: 

Fears,  T.R.,  Douglas,  J.F.:  Suggested  procedures  for  reducing  the 
pathology  workload  in  the  carcinogen  bioassay  program  II:  Incorporting 
blind  pathology  techniques  and  analysis  for  animals  with  tumors.  J.  of 
Env.  Pathology  and  Toxicology  1:  No  3,  211-222,  1978. 


Fears,  T.  R.,  Doulgas,  J.F.:  Suggested  procedures  for  reducing  the 
pathology  workload  in  the  carcinogen  bioassay  program,  Part  I. 
J.  of  Env.  Pathology  and  Toxicology  1:  125-137,  1977. 
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SUMMARY  OF  «0RK  (200  ,/ords  or  less  -  underline  keywords) 

The  implementation  of  a  number  of  chemical  carcinogen  screening  programs 
has  been  accompanied  by  the  observation  that  some  screens  might  have 
high  false  positive  error  rates.  Bounds  on  the  false  positive  and 
false  negative  error  rates  of  the  NCI  screen  have  been  computed. 
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Project  Description  ^ 

Objectives: 

To  determine  bounds  on  the  false  positive  and  false  negative  error  rates 
of  the  NCI  carcinogen  screen. 

Methods  Employed: 

Appropriate  standard  calculation. 

Major  Findings: 

With  designs  presently  used  at  the  National  Cancer  Institute  and  historical 
spontaneous  tumor  rates  based  upon  control  animals  in  previous  experiments, 
we  compute  upper  bounds  on  the  false-positive  error  rates  for  several 
screening  strategies.  False-positive  results  are  much  less  likely  to 
occur  at  tissue  sites  with  low  spontaneous  tumor  rates;  hence  the  site 
at  which  a  significant  tumor  increase  occurs  is  important.  There  is 
danger  in  relying  solely  upon  the  finding  of  statistical  significance 
without  incorporating  biological  knowledge  and  corroborative  evidence  such 
as  the  presence  of  a  dose-response  relationship  or  experimentally  consistent 
results  in  different  species  or  sexes. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:     ^ 

We  have  established  that  the  false-positive  error  rate  of  the  NCI  carcinogen 
screen  is  smal 1 . 

Proposed  Course  of  Project: 


Date  Initiated: 


June,  1975 
Publ ications: 


Articles  Published  in  a  Periodical: 

Fears,  T.R.,  Tarone,  R.E.,  Chu,  K.C.:  False  positive  and  false  negative 
rates  for  carcinogenicity  screens.  Cancer  Research  7:  1941-1945,  1977. 

Fears,  T.R.,  Tarone,  R.  E.:  Response  to  the  use  of  statistics  when 
examining  life-time  studies  in  rodents  to  detect  carcinogenicity. 
Response  to  D.S.  Salsburg.  J.  of  Toxicology  and  Env.  Health  3: 
629-732,  1977. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

In  this  study  an  attempt  has  been  made  to  assess  the  ability  of  certain  psycho- 
logical measures  to  discriminate  those  stage  II  melanoma  patients  who  relapsed 


within  one  year  after  axillary  node  surgery,  and  to  test  their  ability  to  predict 
such  relapse  in  an  independent  sample.  In  an  initial  sample  of  31  cases,  the 
only  successful  discriminators  were  the  physical  variables,  number  of  nodes  and 
blood  type,  and  the  psychological  variable,  subjective  effect  of  having  melanoma. 
In  an  independent  sample  of  33  cases,  blood  type  did  not  hold  upas  predictor, 
but  number  of  nodes  and  subjective  effect,  with  about  equal  success,  did  predict 
relapse  status.  Since  they  did  not  correlate, their  combination  was  an  even 
better  predictor.  Further  work  on  the  MMPI,  which  showed  promise  on  the  first 
sample,  and  other  psychological  measures,  will  be  carried  out. 
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Project  Description 

Objectives: 

To  test  hypotheses  that  certain  psychological  measures  will  predict  relapse 
status  at  one  year,  after  controlling  for  known  physical  discriminators. 

Methods  Employed: 

Some  30-odd  psychological  measures  (MMPI  scales,  SCL-90  psychiatric  symptoms 
scale,  and  several  other  measures)  were  given  to  31  stage  II  melanoma  patients 
a  few  weeks  after  surgical  removal  of  axillary  lymph  nodes.  A  number  of 
physical  measures  were  also  taken  in  these  patients.  Ability  of  each  of  these 
to  discriminate  those  who  did  or  did  not  relapse  before  one  year  was  determined, 
Following  the  identification  of  a  few  such  variables,  their  ability  to  predict 
relapse  by  a  year  was  tested  in  an  independent  sample  of  33  patients. 

Major  Findings: 

In  the  initial  sample,  only  the  physical  variables,  blood  type  and  number  of 
nodes,  and  the  psychological  variable,  subjective  effect  of  melanoma  on  life 
style,  and  a  couple  of  MMPI  scales  scored  as  above  or  below  the  70th  percen- 
tile discriminated  relapsers  successfully.  In  a  multivariate  analysis  on  that 
sample  with  the  three  other  variables,  the  MMPI  variables  dropped  out.  When 
tested  separately  on  a  new  sample  of  33  patients,  blood  type  did  not  predict 
relapse  successfully,  but  number  of  nodes  and  subjective  effect  of  melanoma 
on  life  style  did. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

If  psychological  variables  are  found  to  have  independent  weight  in  predicting 
remission  time,  their  relationship  with  some  physical  attributes  should  be 
sought,  to  establish  why  they  are  predictors.  The  most  important  outcome 
would  entail  a  cause-effect  relationship  of  psychic  state  and  such  physical 
variables,  thus  permitting  change  and  possible  extension  of  remission.  Even 
without  such  a  relationship,  a  predictive  capability  of  psychological  measures 
would  be  valuable  to  the  clinician,  and  under  some  conditions,  perhaps  to 
the  family  and  the  patient. 

Proposed  Course  of  Project: 

Analyses  of  yery   specific  MMPI  components  will  be  undertaken,  and  relationship 
of  psychological  variables  to  the  successful  predictors  will  be  examined.  An 
attempt  will  be  made  to  continue  the  study  with  further  patients.  Relapse 
times  of  all  patients  will  be  examined  to  see  if  other  cutoff  points  can  be 
found  at  which  psychological  and  physical  measurements  discriminate  in  one 
sample  and  predict  in  another. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

After  nicotine  is  excreted  it  is  easily  resorbed  from  the  bladder  when  urine  has 
low  acidity  and  poorly  when  acidity  is  high.  Presumably,  if  nicotine  level  of 
the  blood  governs,  in  part,  tendency  to  smoke,  those  with  highly  acid  urine 
may  tend  to  smoke  more  heavily  (inhalation,  butt  length,  and/or  number  of 
cigarettes)  than  people  with  urine  of  low  acidity.  Moreover,  such  a  relation- 
ship should  be  stronger,  it  is  hypothesized,  am.ong  heavy  smokers  than  among 
light.  It  is  proposed  to  test  these  hypotheses. 
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Objectives: 


1)  To  determine  the  distribution  of  smoking  level  (measured  roughly  in 
several  dimensions)  as  related  to  levels  of  urinary  acidity. 

2)  To  test  the  hypothesis  that  there  is  a  negative  correlation  between 
smoking  level  and  urinary  pH. 

3)  To  test  the  hypothesis  that  that  correlation  is  strong  for  heavy  smokers 
and  weak  or  nonexistent  for  light  smokers. 

Methods  Employed: 

Smoking  behavior  during  the  smoking  of  one  cigarette  will  be  observed  in  200 
people,  chosen  so  as  to  include  a  wide  range  of  number  of  cigarettes  smoked. 
On  three  separate  days  during  the  work  week,  they  will  be  asked  to  deliver 
urine  on  awakening  (kept  on  ice  until  analyzed),  and  three  times  during  the 
day.  A  smoking  behavior  questionnaire  will  be  given  to  the  participants. 
Urinary  pH  will  be  measured  with  a  portable  pH  meter  on  delivery  of  the  urine 
sample  (the  one  on  awakening  when  the  person  arrives  at  work).  Relationships 
described  in  the  Objectives  will  be  analyzed,  as  well  as  relevant  associated 
relationships. 

V. 

S'   Major  Findings: 


Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
This  study  could  have  several  values: 

1)  If  the  basic  hypothesis  is  supported,  a  special  group  of  smokers  at  higher 
than  usual  risk  will  be  delineated. 

2)  Irrespective  of  the  results,  the  contribution  of  urinary  pH  to  level  of 
smoking  will  be  clarified. 

3)  We  will  gain  basic  knowledge  about  the  physiology  of  smoking  and  its  re- 
lation to  behavior. 

4)  If  either  of  the  hypotheses  holds  up,  we  will  have  gained  a  method  for 
reducing,  in  some  people,  the  number  of  cigarettes  smoked  or  amount  inhaled  by 
mild  alkalization. 

5)  Positive  findings  will  open  up  several  avenues  of  acquiring  further 
important  information;  e.g.,  a)  Can  we  verify  or  examine  Schachter's  findings 
that  stress  increases  urinary  acidity  in  some  people,  leading  to  more  smoking? 
and  b)  What  is  the  relation  of  urinary  acidity  to  those  actions  known  to  be 
associated  with  increased  smoking? 

6)  If  either  hypothesis  holds  up,  we  can  identify  who  is  affected  more  or 
less,  both  in  the  present  study  and  in  followup  studies,  in  respect  to  urine 
change  and  smoking  change.  As  a  result,  health  practitioners  can  focus  on 

Or'  target  groups  of  smokers  with  much  better  chance  of  successful  countermeasures. 
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Proposed  Course  of  Project: 


Future  studies  depend  on  the  outcome.  If  negative,  we  will  consider  studies 
on  effect  of  changing  pH  deliberately  in  different  kinds  of  smoking,  as  well 
as  effect  of  naturally  occurring  events  that  purport  to  affect  pH  --  e.g., 
stress,  as  reported  in  one  study,  and  the  various  dietary  influences.  If 
positive,  a  detailing  of  smoker  characteristics  associated  with  pH  level 
will  be  considered,  as  well  as  manipulation  .of  pH. 

Date  Initiated: 

April,  1978 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

^  major  area  of  interest  of  this  program  is  the  possible  interaction  of  behaviora 
Factors  in  the  etiology  and  progression  of  cancer  in  man.  Investigation  of  such 


interaction  will  be  facilitated  by  the  development  and  use  of  animal  models 
Jtilizing  an  animal  model  relevent  to  such  interaction,  the  role  of  glutathione 
(an  endogenous  compound  which  deactivates  metabolites  of  some  carcinogens  and 
Dromotes  the  formation  of  toxic  metabolites  of  other  carcinogens)  as  a  possible 
nodulating  factor  in  gastric  carcinogenesis  is  examined.  Gastric  carcinogenesis 
nay  be  subject  to  behavioral ly-related  alterations.  These  studies  led  to  the 
iiscovery  that  rat  glandular  stomach  contains  exceedingly  high  concentrations 
3f  reduced  glutathione  (GSH),  a  finding  which  has  important  implications  for 
astric  carcinogenesis.  Moreover,  the  additional  finding  of  stress-induced 
ecreases  in  GSH  suggests  a  testable  mechanism  whereby  sir^s^mis.  could  modulate 
usceptibility  to  certain  chemical  carcinogens.  We  are  exploring  the  possible 
tility  of  a  restraint-stress  model  in  rats  as  a  method  for  the  study  of  effects 
)f  stressor  exposure  on  metabolic  pathways  relevant  to  the  expression  of  effects 
)f  chemical  carcinogens.  227 
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Objectives: 


In  the  present  studies,  we  examined  reduced  glutathione  (GSH),  a  substance 
that  might  modulate  gastric  carcinogenesis  and  also  might  be  subject  to 
stress-induced  alterations.  Our  specific  objectives  were: 

1)  To  compare  the  concentration  of  GSH  in  rat  glandular  stomach  with  GSH  con- 
centration in  other  regions  of  the  gastrointestinal  tract  and  in  other  tissues. 

2)  To  investigate  certain  factors  associated  with  alterations  in  hepatic  and 
gastric  glandular  GSH  concentrations:  a)  Time  of  day,  b)  Starvation,  c)  Treat- 
ment with  diethylmaleate,  an  agent  known  to  decrease  hepatic  GSH  and  d)  Stressor 
exposure  (with  the  cold-restraint  procedure). 

Methods  Employed: 

Glutathione  concentrations  were  measured  using  both  a  colorimetric  procedure 
and  a  fluorescence  method.  The  methods  gave  comparable  results  when  corrections 
were -made  for  the  respective  efficiencies,  based  on  measurement  with  added  in- 
ternal standards.  Measurements  of  GSH  concentration  were  made  in  unstressed 
animals  at  different  times  of  the  day,  in  starved  animals,  and  in  animals 
treated  with  diethylmaleate,  as  well  as  stressed  animals.  The  stressor  was 
physical  restraint  in  a  plexiglass  holder  combined  with  exposure  to  a  cold 
environment. 

Major  Findings: 

1)  Concentration  of  GSH  is  very  high  (5-10  mM)  in  the  glandular  stomach, 
compared  to  other  GI  regions  and  other  tissues  of  the  rat. 

2)  Glandular  stomach  GSH  concentrations  were  highest  in  the  late  afternoon 
and  lowest  at  night  and  early  morning.  Hepatic  GSH  concentrations  were 
highest  at  night  and  early  morning,  but  lowest  in  the  late  afternoon.  Morning 
hepatic  GSH  levels  were  higher  than  gastric,  but  in  the  late  afternoon  gastric 
GSH  concentrations  were  nearly  equal  to,  or  exceeded, the  hepatic  ones. 

3)  Starvation  decreased  hepatic  GSH  at  all  of  the  times  of  day  studied,  but 
if  caused  less  consistent  alterations  in  glandular  gastric  GSH  concentrations; 
significant  decreases  (p<.01)  in  gastric  GSH  were  seen  only  in  the  early 
morning  (4  a.m.)  or  in  the  afternoon  (12  -  4  p.m.). 

4)  Treatment  with  diethylmaleate  caused  rapid,  dose-dependent  decreases  in 
both  hepatic  and  glandular  gastric  GSH  concentrations. 

5)  Stressor  exposure  caused  marked  decreases  in  both  hepatic  and  glandular 
gastric  GSH  concentrations. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

1)  The  high  levels  of  GSH  in  the  rat  glandular  stomach  raise  the  question 
of  its  potential  physiologic  significance  in  gastric  function.  The  functions 
of  GSH  in  other  tissues  are  still  poorly  understood,  but  past  studies  indicate 
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it  may  have  several  important  physiologic  roles  including  the  detoxication 
of  xenobiotics. 

2)  The  high  levels  of  glandular  gastric  GSH  may  be  an  important  modulatory 
factor  in  gastric  carcinog.enesis.  Past  difficulties  in  the  development  of 
experimental  models,  in  the  rat,  for  cancers  of  the  glandular  stomach  (the 
part  most  analogous  anatomically  to  the  human  stomach)  may  have  resulted  from 
the  high  levels  of  glandular  gastric  GSH,  compared  to  the  relatively  low  GSH 
concentrations  in  the  squamous  portions  of  the  stomachs.  For  example,  several 
polycyclic  aromatic  hydrocarbons  (PAH),  are  'potent  gastric  carcinogens,  but 
they  produce  tumors  almost  exclusively  in  the  squamous  portion  of  the  rat 
stomach.  GSH  is  known  to  "deactivate"  several  proximate  carcinogenic  PAH 
epoxide  metabolites;  therefore  the  high  glandular  stomach  GSH  concentrations 
may  protect  against  PAH  carcinogenesis.  On  the  other  hand,  GSH  may  actually 
promote  the  "activation"  of  certain  other  types  of  carcinogens  (e.g.,  via  alkyla- 
tion  of  DNA).  Interestingly,  MNNG  is  a  potent  carcinogen  for  the  glandular 
gastric  mucosa,  the  part  that  contains  exceedingly  high  levels  of  GSH. 

3)  The  stress-induced  alterations  in  GSH  suggest  a  testable  mechanism  whereby 
"stressors"  could  modulate  susceptibility  to  chemical  carcinogens.  There  is 
considerable  precedent  to  suggest  the  participation  of  behavioral  modulators 
in  cancer  etiology  in  man,  but  the  possible  direct  interaction  of  "stress"  on 
metabolic  factors  directly  relating  to  chemical  carcinogenesis  has  not  here- 
tofore been  explored. 

4)  Factors  associated  with  alterations  in  GSH  concentrations  (e.g.,  diurnal 
variations,  starvation,  diethylmaleate  treatment,  and  stressor  exposure)  may 
serve  as  useful  experimental  variables  to  aid  the  further  elucidation  of  the 
physiologic  role(s)  for  gastric  GSH,  as  well  as  our  primary  interest,  its 
possible  role  in  gastric  carcinogenesis. 

Proposed  Course  of  Project: 

Further  studies  will  be  undertaken  to  evaluate  the  role  of  gastric  GSH  in 
macromolecular  alkylation  in  vivo  in  rats  by  representative  gastric  carcino- 
gens (macromolecular  alkylation  is  generally  accepted  as  a  primary  initiating 
event  in  chemical  carcinogenesis).  The  effects  of  restraint-stress  on  gastric 
DNA  -  and  protein-alkylation  also  will  be  examined.  Since  many  carcinogens 
require  metabolic  activation  prior  to  covalent  interactions  with  cellular 
macromolecules  (or  alternatively,  with  GSH),  the  effects  of  "stressors"  on 
these  "activating"  systems  also  will  be  examined.  Should  the  results  of 
these  studies  prove  promising  it  is  proposed  that  the  investigation  be 
expanded  to  include  examination  of  the  following  questions: 

1)  Effect  of  other,  more  subtle  "stressors"  allowing  clearer  separation  of 
physical  and  psychological  components  (e.g.,  scheduled  and  unscheduled  shock 
paradigms). 

2)  Direct  examination  of  selected  stressors  or  induction  of  gastric  neoplasia 
by  representative  gastric  carcinogens. 

3)  Extension  of  all  studies  to  other  target  tissues,  such  as  liver  and  lung. 

Date  Initiated: 
October,  1977 
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CONTRACT  NARRATIVE 
OFFICE  OF  THE  ASSOCIATE  DIRECTOR  { 

FIELD  STUDIES  AND  STATISTICS  PROGRAM 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

FY  1978 

INTERNATIONAL  AGENCY  FOR  RESEARCH  ON  CANCER  (NOT -CP- 71048) 

Title:  Etiology  of  Esophageal  Cancer  in  the  Caspian  Littoral  of  Iran 

Contractor's  Project  Directors:  Dr.  Calum  S'.  Muir;  Dr.  Nicholas  Day 

Project  Officer  (NCI):  Dr.  Marvin  A.  Schneiderman 

Objectives:  To  determine  the  causes  of  the  high  rate  of  cancer  of  the  esophagus 
in  the  Caspian  Littoral  of  Iran  and  to  explain  the  variation  in  rates  from 
place-to-place  --  the  eventual  purpose  being  to  develop  an  understanding  of 
mechanisms  of  the  increase  in  cancer  of  the  esophagus  in  the  black  population 
in  the  United  States,  which  may  then  lead  to  appropriate  intervention  to  reduce 
the  incidence.  In  addition,  it  is  intended  that  the  knowledge  developed  in 
this  work  be  integrated  with  other  studies  of  cancer  (  e.g.  cancer  of  the 
stomach  being  conducted  in  Colombia,  S.A.)  to  determine  if  similar  pathogenic 
processes  (i.e.  conditions  of  chronic  atrophy)  precede  the  development  of  frank 
invasive  cancer.  To  carry  out  the  studies  in  Iran  involves  case-control 
studies  with  emphasis  on  diet  and  nutritional  status,  food  contaminants,  use 
of  possibly  harmful  substances  (e.g.  sukhteh),  and  laboratory  studies  of 
susceptibility  factors,  immunogenetics,  enzyme  activity,  and  finally,  studies 
of  the  pathology  of  the  esophagus  in  both  humans  and  animals  in  the  high  and 
low  incidence  areas. 

Major  Findings: 

1.  Considerable  "pre-cancer"  of  the  esophagus  with  a  high  prevalence  of 
esophagitis  has  been  found  in  the  high  prevalence  areas.  In  addition  many 
early  invasive  tumors  have  been  found  in  a  sample  screening  of  "mildly- 
symptomatic"  persons. 

2.  A  large  number  of  esophageal  parasites  have  been  found  in  domestic  animals 
(sheep  and  dogs)  in  the  high  prevalence  areas.  Some  benign  tumors  have  been 
found  in  dogs  but  none  of  the  domestic  animals  appear  to  live  long  enough  to 
develop  cancers. 

3.  The  pyrolized  products  of  opium  (sukhteh)  have  high  mutagenic  activity  with 
most  of  the  activity  (about  l/20th  of  that  of  benzo(a)pyrene)  in  the  lipophilic 
fractions  and  the  benzene  soluable  fractions.  A  field  followup,  in  cooperation 
with  CDC,  will  attempt  to  find  mutagenic  components  in  the  urine  in  part  as  a 
measure  of  exposure  to  sukhteh. 

4.  Substantial  riboflavin  deficiencies  have  been  found  in  the  high  cancer 
areas,  particularly  in  children  and  pregnant  and  lactating  women,   ihis  is  of 
consequence  because  of  the  association  of  riboflavin  deficiency  with  possible 
enzymatic  mediated  reactions  and/or  DNA  repair. 
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No  clinical  signs  of  vitamin  A  or  vitamin  C  deficiency  were  found  in 
the  same  field  study,  a  rather  surprising  finding  in  view  of  the  '^ery  low 
intake  of  foods  containing  vitamin  A  and  vitamin  C. 

5.  The  earlier  findings  of  an  association  of  cancer  with  specific  HLA  types 
has  not  held  up  when  more  patients  were  studies.  (A  limited  number  of 
additional  patients  will  be  examined,  and  if  no  definitive  findings  develop, 
this  portion  of  the  study  will  be  dropped.) 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

There  are  important  scientific  and  practical  aspects  to  this  work.  On  the 
practical  side,  cancer  of  the  esophagus  is  a  disease  which  in  the  recent  past 
increased  rapidly  in  blacks  in  the  United  States  and  not  in  whites,  leading 
us  to  suspect  an  interaction  between  carcinogenic  exposure  and  possible 
dietary  deficiency.  The  cancer  of  the  esophagus  in  Iran  is  among  the  highest 
in  the  world,  and  conditions  exist  in  Iran  which  make  it  possible  to  test  - 
quickly  -  hypotheses  of  etiology  including  diet-carcinogen  interactions.  The 
alcohol -tobacco  hypothesis  seems  to  be  defective,  for  example,  but  some  data 
are  developing  which  could  bring  together  the  mechanism  of  tobacco  carcinogenesis 
(lung  and  bladder)  and  whatever  mechanisms  are  involved  in  cancer  of  the 
esophagus.  Other  studies  in  Iran  have  related  bladder  cancer  to  opium  use, 
while  consumption  of  the  tobacco  dottle  in  the  Transekei  (like  the  consumption 
of  opium  dottle  in  Northeast  Iran)  also  appears  to  have  led  to  increase  in 
cancer  of  the  esophagus. 

The  interactions  among  the  high  quality  laboratory  scientific  personnel,  and 
the  pathologists,  nutritionists,  etc.  has  led  to  bringing  together  information 
on  genetic  and  environmental  factors  in  a  way  that  could  open  out  this  whole 
problem  to  solution.  Data  collection  and  detailed  statistical  and  analyses 
of  epidemiological  studies  are  almost  always  long-term.  It  is  anticipated 
that  these  studies  will  provide  information  on  the  etiology  of  cancer  of  the 
esophagus  that  can  be  used  to  prevent  this  cancer.  The  interactive  nature 
of  the  carcinogenic  process  needs  to  be  further  elucidated.  The  increase  in 
esophageal  cancer  in  blacks  in  the  United  States  followed  the  large  migrations 
from  rural  to  urban  areas.  In  whites,  cancer  of  the  esophagus  has  been  largely 
in  urban  disease.  Aspects  of  urban  life  that  increase  exposure  or  susceptibility 
need  to  be  investigated.  The  potential  seems  good  for  developing  a  substantial 
generalized  theory  of  cancer  out  of  this  project,  including  concepts  of  the 
pathology  of  the  disease  and  the  interaction  of  genetic  and  environmental 
factors. 

Proposed  Course:  The  case-control  studies  indicated  in  last  year's  report 
began  as  of  June  1,  1978.  They  are  examining: 

1.  Diet  and  nutritional  status  (preliminary  data  laready  received). 

2.  Specific  use  of  opicn,  particularly  pyrolysis  products. 

3.  Exposure  to  nitrites,  nitrates,  fungal  products  (field  work  already  under 

way). 

4.  Enzymatic  measures. 

5.  Genetic  and  immunologic  markers  (now  almost  largely  completed). 


231 


Field  work  on  measures  of  esophageal  function  have  begun,  and  will  continue. 
Finding  early  invasive  lesions  could  lead  to  a  useful  screening  and  treatment 
program.  The  DNA  repair  studies  proposed  in  the  last  report  will  not  be  done 
because  of  technical  difficulties  in  doing  these  under  field  conditions.  It 
is  estimated  that  adequate  information  should  be  developed  within  the  next 
year  to  elucidate  these  issues  sufficiently  to  decide  whether: 

1.  No  further  useful  work  can  be  done  in  Iran  on  this  problem,  or 

2.  Enough  was  known  that  intervention  measures  should  now  be  taken. 

Date  Contract  Initiated:  January  1,  1973 
Current  Annual  Level:  $100,000 
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CONTRACT  NARRATIVE 
OFFICE  OF  THE  ASSOCIATE  DIRECTOR 
FIELD  STUDIES  AND  STATISTICS  PROGRAM 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
Fiscal  Year  1978 

UNIVERSITY  OF  CALIFORNIA,  LOS  ANGELES  (NOl -CP-33327) 

Title:  Group  Testing  for  Screening  Carcinogens 

Contractor's  Project  Director:  Dr.  Robert  M.  Elashoff 

Project  Officer  (NCI):  Dr.  Thomas  R.  Fears 

Objectives:  To  develop  mathematical  techniques  to  permit  more  rapid  and 
efficient  testing  of  chemicals  for  potential  carcinogenesis. 

Major  Findings:  The  results  now  obtained  proved  a  statistical  basis  for 
use  of  two  stage  animal  tests  by  the  carcinogenicity  testing  program.  Such 
tests  can  be  carried  out  more  economically  than  current  one  stage  tests, 
yet  there  is  no  sacrifice  of  either  sensitivity  or  specificity. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Carcinogenesis  testing  is  a  long-term  expensive  process.  With  over  20,000 
materials  to  test  for  carcinogenicity  unless  more  efficient  methods  are 
developed  testing  will  take  a  yery   long  time.  This  research  holds  promise 
for  more  rapid  testing. 

Proposed  Course:  Continued  close  collaboration  with  groups  doing  biological 
testing  of  the  materials  to  speed  the  development  of  mathematical  models. 

Complete  analysis  of  long-term  experiments. 

Date  Contract  Initiated:  June  24,  1971. 

Current  Annual  Level:  $50,000 
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FIELD  STUDIES  AND  STATISTICS  PROGRAM 

DISTRIBUTION  OF  CONTRACT  FUNDS 

Fiscal  Year  1978 


€ 


Total  Contract  Funds:  $12,806,582 
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TABLE  I 

ANALYSIS  OF  CONTRACT  ACTIVITIES 

FIELD  STUDIES  AND  STATISTICS 

FY  1978 


TYPE 

OF  ACTIVITY 

NO.  OF 
CONTRACTS 

ANNUAL  LEVEL 

PERCENT 
OF  FUNDS 

TOTAL : 

51 

$12,806,582 

100 

I. 

Prevention  of  Cancer 

8 

$  1,195,839 

10 

II. 

Incidence  and  Diagnosis 
of  Cancer 

42 

$11,459,286 

89 

III. 

Treatment  of  Cancer 

1 

$   151,457 

1 
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TABLE  II 
ANALYSIS  OF  CONTRACTS  BY  ACTIVITY 


ACTIVITY  CONTRACT  DOLLAR  LEVEL 


I.  Prevention  of  Cancer 

Aichi  Cancer  Center  (Japan)  (N01CP23213)  $    34,094 

California,  University  of  (N01CP33327)  50,000 

Fundacion  para  la  Educacion  Superior  (Colombia)  103,514 

(N01CP33286) 

International  Agency  for  Research  on  Cancer  177,263 

(N01CP43342) 

Kuakini  Medical  Center  (N01CP61060)  438,191 

Louisiana  State  University  (N01CP53521)  308,458 

Minnesota,  University  of  (N01CP33325)  76,519 

Norwegian  Public  Health  Service  (N01CP43247)  7,800 


$  1,195,839 


II.  Incidence  and  Diagnosis  of  Cancer 

Biotech  Research  Laboratories  (N01CP61011)  $    84,345 

Boston  University  Medical  Center  (N01CP71029)  66,767 

Bureau  of  the  Census  (Y01CP70501)  50,000 

Bureau  of  Radiological  Health,  FDA  (Y01CP70506)  No  FY78  $ 

California  Department  of  Health  (N01CP81012)  174,728 

California  Department  of  Health  (N01CP81018)  1,327,299 

California,  University  of  (San  Francisco)  157,748 

(N01CP43383) 

Case  Western  Reserve  University  (N01CP43201)  40,959 

Charity  Hospital  of  Louisiana  (N01CP43262)  396,463 

Connecticut  Department  of  Health  (N01CP61002)  442,207 

Emory  University  (N01CP61027)  439,882 

Emory  University  (N01CP81014)  60,170 

Fred  Hutchinson  Cancer  Research  Center  (N01CP61059)  643,298 

Fred  Hutchinson  Cancer  Research  Center  (N01CP81031)  47,614 

Harvard  University  School  of  Public  Health  No  FY78  $ 

(N01CP71024) 

Hawaii,  University  of  (N01CP71006)  70,664 

Health  Insurance  Plan  of  Greater  New  York  231,167 

(N01CP43278) 

International  Agency  for  Research  on  Cancer  15,750 

(Lyon,  France)  (N01CP71015) 

Iowa,  University  of  (N01CP43200)  1,103,279 
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TABLE  II  (CONTINUED) 
ANALYSIS  OF  CONTRACTS  BY  ACTIVITY 


ACTIVITY  CONTRACT  DOLLAR  LEVEL 

Incidence  and  Diagnosis  of  Cancer  (continued) 

Iowa,  University  of  (N01CP81011)  "  $   180,459 

Israel  Center  for  Registration  of  Cancer  and  94,411 

Allied  Diseases  (N01CP33351) 

Litton  Bionetics,  Inc.  (N01CP61016)  162,296 
Louisiana  State  University  (N01CP81013)  69,679 

Miami,  University  of  (N01CP81000)  67,981 

Michigan  Cancer  Foundation  (N01CP61028)  876,458 

Michigan  Cancer  Foundation  (N01CP81010)  218,729 
Minnesota,  University  of  (N01CP43384)  51,526 

National  Center  for  Health  Statistics  (Y01CP80503)  213,150 

New  Jersey  Department  of  Health  (N01CP61031)  471,240 

New  Mexico,  University  of  (N01CP33344)  431,789 
New  Mexico,  University  of  (N01CP81016)  52,568 

Puerto  Rico,  Commonwealth  of  (N01CP43386)  89,956 

Research  Corporation  of  the  University  of  Hawaii  461,318 

(N01CP53511) 

Texas,  University  of  (N01CP71005)  112,557 

Tulane  University  (N01CP61058)  130,000 
U.S.  Civil  Service  Commission  (Y01CP80501)  1,660 

U.S.  Naval  Medical  Research  Unit  #2  (Y01CP60502)  232,640 

Utah,  University  of  (N01CP43382)  351,217 

Utah,  University  of  (N01CP81015)  57,200 

Westat,  Inc.  (N01CP61034)  916,242 

Westat,  Inc.  (N01CP81017)  269,046 

Yale  University  (N01CP33235)  594,824 


$11,459,286 


III.  Treatment  of  Cancer 

Information  Management  Services,  Inc.  (N01CP71010)     $   151,457 

GRAND  TOTAL      $12,806,582 
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Prevention 

$ 

50,000 

Incidence  & 

No  FY78 

Diagnosis 

Funds 

Prevention 

$ 

177,263 

TABLE  III 
ALPHABETICAL  LIST  OF  CONTRACTS  AND  ACTIVITY  DESCRIPTION 

CONTRACTOR  FUNCTIONS      DOLLAR  LEVEL 

OFFICE  OF  ASSOCIATE  DIRECTOR 
California,  University  of  (N01CP33327) 


Harvard  University  School  of  Public 
Health  (N01CP71024) 

International  Agency  for  Research  on 
Cancer  (N01CP71048) 


BIOMETRY  BRANCH 

Aichi  Cancer  Center  (Japan)  (N01CP23213)  Prevention     $   34,094 

California  Department  of  Health  Incidence  &    $1,^27,299 

(N01CP81018)  Diagnosis 

California,  University  of  (San  Francisco)  Incidence  &    $  157,748 

(N01CP43383)  Diagnosis 

Charity  Hospital  of  Louisiana  (N01CP43252)  Incidence  &    $  396,463 

Diagnosis 

Connecticut  Department  of  Health  Incidence  &    $  442,207 

(N01CP61002)  Diagnosis 

Emory  University  (N01CP61027)  Incidence  &    $  439,882 

Diagnosis 

Fred  Hutchinson  Cancer  Research  Center  Incidence  &    $  643,298    ] 

(N01CP61059)  Diagnosis 

Fundacion  para  la  Educacion  Superior  Prevention     $  103,514    j 
(Colombia)  (N01CP33286)  ' 

Health  Insurance  Plan  of  Greater  Incidence  &    $  231,167 

New  York  (N01CP43278)  Diagnosis 

Information  Management  Services,  Inc.  Treatment      $  151,457 
(N01CP71010) 
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TABLE  III  (CONTINUED) 
ALPHABETICAL  LIST  OF  CONTRACTS  AND  ACTIVITY  DESCRIPTION 


CONTRACTOR 


FUNCTIONS 


DOLLAR  LEVEL 


International  Agency  for  Research  on 
Cancer  (Lyon,  France)  (N01CP71015) 

Iowa,  University  of  (N01CP43200) 


Israel  Center  for  Registration  of  Cancer 
and  Allied  Diseases  (N01CP33351) 

Kuakini  Medical  Center  (N01CP61060) 


Incidence  J 
Diagnosis 

Incidence  t 
Diagnosis 

Incidence  i 
Diagnosis 

Prevention 


$  15,750 
$1,103,279 
$  94,411 
$  438,191 


Louisiana  State  University  (N01CP53521)     Prevention 


Michigan  Cancer  Foundation  (N01CP61028)     Incidence 

Diagnosis 


Minnesota,  University  of  (N01CP33325) 


New  Mexico,  University  of  (N01CP33344) 


Norwegian  Public  Health  Service 
(N01CP43247) 

Puerto  Rico,  Commonwealth  of  (N01CP43386) 


Research  Corporation  of  the  University 
of  Hawaii  (N01CP53511) 

Utah,  University  of  (N01CP43382) 


Yale  University  (N01CP33235; 


Prevention 


Incidence  I 
Diagnosis 

Prevention 


Incidence 
Diagnosis 

Incidence 
Diagnosis 

Incidence 
Diagnosis 

Incidence 
Diagnosis 


$  308,458 

$  876,458 

$  76,519 

$  431,789 

$  7,800 

$  89,956 

$  461,318 

$  351,217 

$  594,824 


239 


•ABLE  III  (CONTINUED) 
ALPHABETICAL  LIST  OF  CONTRACTS  AND  ACTIVITY  DESCRIPTION 


CONTRACTOR 


FUNCTIONS 


DOLLAR  LEVEL 


CLINICAL  EPIDEMIOLOGY  BRANCH 


Biotech  Research  Laboratories 
(N01CP610n) 


Incidence 
Diagnosis 


&     $   84,345 


ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH 


Boston  University  Medical  Center 
(N01CP71029) 

Bureau  of  the  Census  (Y01CP70501) 


Bureau  of  Radiological  Health,  FDA 
(Y01CP70506) 

California  Department  of  Health 
(N01CP81012) 

Case  Western  Reserve  University 
(N01CP43201) 

Emory  University  (N01CP81014) 


Fred  Hutchinson  Cancer  Research  Center 
(N01CP81031) 

Hawaii,  University  of  (N01CP71006) 
Iowa,  University  of  (N01CP81011) 
Litton  Bionetics,  Inc.  (N01CP61016) 
Louisiana  State  University  (N01CP81013; 
Miami,  University  of  (N01CP81000) 


Incidence 

& 

$ 

66,767 

Diagnosis 

Incidence 

& 

$ 

50,000 

Diagnosis 

Incidence 

& 

No  FY78 

Diagnosis 

Funds 

Incidence 

& 

$ 

174,728 

Diagnosis 

Incidence 

& 

S 

40,959 

Diagnosis 

Incidence 

& 

$ 

60,170 

Diagnosis 

Incidence 

& 

$ 

47,614 

Diagnosis 

Incidence 

& 

$ 

70,664 

Diagnosis 

Incidence 

& 

$ 

180,459 

Diagnosis 

Incidence 

& 

$ 

162,296 

Diagnosis 

Incidence 

& 

$ 

69,679 

Diagnosis 

Incidence 

& 

$ 

67,981 

Diagnosis 
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TABLE  III  (CONTINUED) 
ALPHABETICAL  LIST  OF  CONTRACTS  AND  ACTIVITY  DESCRIPTION 


CONTRACTOR 


FUNCTIONS 


DOLLAR  LEVEL 


Michigan  Cancer  Foundation  (N01CP81010) 


Minnesota,  University  of  (N01CP43384) 


National  Center  for  Health  Statistics 
(Y01CP80503) 

New  Jersey  Department  of  Health 
(N01CP61031) 

New  Mexico,  University  of  (N01CP81016] 


Texas,  University  of  (N01CP71005) 
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SUMMARY  REPORT  M 

BIOMETRY  BRANCH  ~ 

October  1,  1977— September  30,  1978 

The  major  functions  of  the  Biometry  Branch  are:  to  measure  trends 
in  cancer  incidence  and  patient  survival  over  time  and  to  assess  differences 
in  these  measures  among  important  population  subgroups;  to  conduct  research 
on  the  etiology  of  cancer  in  man;  to  develop  statistical  methodology 
applicable  to  clinical  trials  and  other  follow-up  studies  as  well  as  to 
other  problems  in  cancer  research;  and,  to  provide  statistical  and  computer 
science  support  to  other  research  investigators  outside  the  Branch,  The 
wheels  of  the  bureaucracy  ground  very  slowly,  with  the  appointment  of 
Dr.  Earl  Pollack  as  Branch  Chief  not  becoming  official  until  December  1977. 
He  took  as  his  first  priority  an  in-depth  study  of  the  Surveillance, 
Epidemiology  and  End  Results  (SEER)  Program  which  then  led  to  a  reorganization 
of  the  staff  of  the  Biometry  Branch  and  to  changes  in  the  SEER  Program 
itself.  These  changes  are  discussed  briefly  below. 

Surveillance,  Epidemiology  and  End  Results  (SEER)  Program 

Through  the  SEER  Program  cancer  incidence  and  patient  survival  data  are 
obtained  annually  from  eleven  population-based  cancer  registries  covering 
all  cancers  diagnosed  in  the  populations  of  five  entire  states 
(Connecticut,  Hawaii,  Iowa,  New  Mexico  and  Utah),  five  metropolitan  areas 
(Atlanta,  Detroit,  New  Orleans,  San  Francisco  and  Seattle)  and  the        ^l 
Commonwealth  of  Puerto  Rico.  This  makes  it  possible  to  analyze  trends  over  ^^ 
time  in  cancer  incidence  and  patient  survival.  The  Program  also  serves  as  ^^ 
a  mechanism  for  epidemiologic  studies,  several  of  which  are  now  being 
carried  out. 

Since  the  beginning  of  the  SEER  Program  in  1973  no  report  of  data 
covering  the  entire  Program  had  been  prepared.  Available  data  had  covered 
only  some  of  the  SEER  areas.  Thus,  for  the  first  time,  in  1978  a  report  was 
released  covering  incidence  and  mortality  over  the  entire  SEER  Program. 
Mortality  data  were  obtained  from  the  National  Center  for  Health  Statistics. 
Population  estimates  for  use  as  denominators  for  the  computation  of  rates 
were  prepared  by  the  Bureau  of  the  Census  on  contract  from  the  Environmental 
Epidemiology  Branch  of  NCI  for  every  county  in  the  U.S.  for  each  year  1971 
through  1975.  It  is  essential  to  have  county  population  estimates  in  order 
to  produce  population  data  for  the  metropolitan  areas  included  in  the  SEER 
Program. 

Mortality  rates  for  the  entire  SEER  Program  were  compared  with  cancer 
mortality  for  the  total  United  States  in  order  to  determine  to  what  extent 
the  SEER  rates  approximate  those  of  the  United  States.  Comparison  of  these 
rates  revealed  an  amazing  similarity.  For  all  sites  combined,  for  the 
period  1973  through  1976,  the  age-adjusted  cancer  mortality  rate  for  the 
United  States  was  165.8  per  100,000  population  compared  with  167.7  for  all 
SEER  locations  combined.  For  each  individual  site  the  mortality  rates  for 
the  total  SEER  population  was  similarly  wery   close  for  those  for  the 
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United  States.  (For  example,  for  female  breast  cancer — 26.9  for  U.S. 
vs.  27.7  for  SEER;  for  lung  cancer,  36.9  vs.  36.2;  for  colon  cancer  17.9 
vs.  18.3;  for  prostate  22.0  vs.  22.3;  for  cervical  cancer  4.9  vs.  4.2; 
and  for  cancer  of  the  endometrium  4.5  vs.  4.3.)  It  does  not  necessarily 
follow  that  the  SEER  cancer  incidence  rates  are  good  estimates  of  cancer 
incidence  in  the  United  States.  However,  since  the  SEER  mortality  rates 
are  so  consistently  close  to  those  for  the  U.S.  it  seems  reasonable  to 
use  SEER  incidence  rates  as  crude  estimates  of  U.S.  incidence  rates. 

There  was  considerable  variation  among  the  SEER  registries  in  both 
incidence  and  mortality.  The  incidence  rates  for  all  sites  for  all  SEER 
locations  combined  (exclusive  of  Puerto  Rico)  was  324.4  per  100,000 
population,  but  the  rate  varied  from  a  low  of  277.8  in  Utah  to  a  high  of 
358.0  in  San  Francisco.  The  total  SEER  mortality  rate  was  167.7  with  a 
low  of  122.6  ifi  Utah  and  a  high  of  200.4  in  New  Orleans.  The  value  of 
comparing  incidence  rates  among  populations  can  be  seen  by  examining 
individual  sites.  For  example,  Utah  has  by  far  the  lowest  lung  cancer 
rate,  undoubtedly  reflecting  the  anti-smoking  attitude  of  the  Mormon 
Church,  while  it  has  the  second  highest  rate  of  cancer  of  the  prostate. 
The  data  by  detailed  site  are  being  examined  carefully  for  clues  for 
further  investigation. 

Since  the  SEER  Program  began  in  1973  there  has  not  been  sufficient 
time  to  yield  reliable  survival  rates  across  the  entire  Program. 
Experimentation  is  now  being  carried  out  to  determine  to  what  extent 
short-term  survival  rates  are  indicative  of  longer-term  survival  for 
specific  sites  of  cancer. 

Since  the  SEER  Program  identifies  all  cases  of  cancer  diagnosed  in 
defined  populations,  it  is  a  valuable  resource  for  case-control  studies 
to  identify  possible  etiologic  agents.  A  major  advantage  is  that  case 
finding  techniques  are  already  in  place  and  it  is  possible  to  modify 
them  to  permit  very   early  identification  of  the  cancers  of  interest  so 
that  patients,  rather  than  proxies  for  the  patients,  can  be  interviewed. 
Furthermore,  population  controls  can  be  used,  thus  avoiding  a  number  of 
problems  posed  by  the  use  of  non-cancer  hospital  controls.  Two  major 
studies  of  this  type  are  now  being  carried  out  in  most  of  the  SEER 
locations.  One  is  aimed  at  studying  the  relationship  of  bladder  cancer 
and  the  use  of  artificial  sweeteners  and  the  other  is  attempting  to 
assess  the  impact  of  ozone  depletion  on  the  occurrence  of  non-melanoma 
skin  cancer.  The  possibility  of  using  SEER  to  study  the  relationship 
between  the  use  of  oral  contraceptives  and  cancer  of  the  breast,  endo- 
metrium and  ovary  is  now  being  explored. 

Reorganization  of  the  Biometry  Branch 

The  motivating  force  for  a  reorganization  of  the  Branch 
was  to  strengthen  the  operation  of  the  SEER  Program.  The 
Program  has  been  operated  by  personnel  in  four  of  the  six  sections 
of  the  Branch--Demography,  End  Results,  Field  Liaison  and 
Automatic  Data  Processing  Management.  There  had  been  no  clearly 
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designated  director  of  the  Program  for  almost  two  years  and  it  had  been 
operating  primarily  through  two  committees  within  the  Branch — the  Data 
Acquisition  Committee  and  the  Data  Analysis  Committee.  The  reorganization 
places  the  responsibility  for  policy  and  direction  of  the  SEER  Program 
clearly  with  the  Branch  Chief  and  the  responsibility  for  the  day-to-day 
operation  of  the  SEER  Program  is  delegated  to  the  Head  of  the  Demographic 
Analysis  Section.  All  of  the  Branch  personnel  involved  in  those  day-to-day 
operations  have  been  transferred  to  that  Section  and  are,  therefore,  under 
the  direct  supervision  of  the  Section  Head.  The  computer  aspects  of  the 
Program  remain  in  a  separate  section,  renamed  the  Computer  Science  Section, 
but  that  Section's  activities  vis-a-vis  the  SEER  Program  are  being 
coordinated  by  the  Branch  Chief  with  those  of  the  Demographic  Analysis 
Section.  Dr.  John  Young  has  been  appointed  Head  of  the  Demographic  Analysis 
Section  and  is  therefore  responsible  for  the  day-to-day  operations  of  the 
SEER  Program  including  data  collection,  quality  control,  training,  and 
analysis  and  publication  of  data. 

Clinical  and  Diagnostic  Trials 

Dr.  David  Byar  and  his  staff  have  continued  their  work  in  clinical 
trials,  involving  studies  concerned  with  cancer  of  the  prostate,  bladder, 
lung,  thyroid,  breast,  testes  and  mycosi  .  fungoides.  This  Section  has 
been  responsible  for  the  statistical  aspects  of  the  randomized  clinical 
trials  of  prostatic  cancer  by  the  Veterans  Administration  Cooperative 
Urological  Research  Group  and  is  involved  in  a  number  of  studies  in  this 
area.  They  also  established  a  data  center  for  studies  of  breast  cancer  at 
the  request  of  the  Breast  Cancer  Task  Force  and  have  accumulated  data  on 
1,500  women  with  breast  cancer  who  have  had  estrogen  receptor  studies 
performed.  Members  of  the  Section  are  also  involved  in  statistical 
consultation  or  in  performing  all  statistical  aspects  of  a  number  of  other 
studies.  In  the  process  of  carrying  out  their  work,  they  have  been  engaged 
in  research  in  statistical  methods  and  computer  techniques  appropriate 
to  the  analysis  of  data  from  clinical  and  diagnostic  trials.  This  has 
involved  an  extensive  Monte  Carlo  study  investigating  the  size  and  power  of 
several  rank  statistics  commonly  used  for  comparing  censored  survival  data 
while  adjusting  for  concomitant  information,  a  study  of  the  probability  of 
correct  classification  applicable  to  cancer  staging  systems,  an  investigation 
of  the  effects  of  stratification  in  randomized  clinical  trials,  development 
of  analysis  of  variance  techniques  suitable  for  studying  indirect  adjusted 
rates,  exact  and  asymtotic  approximations  for  the  number  of  rxc  tables  with 
fixed  marginals,  further  work  on  tests  for  exponential ity,  and  development 
of  methods  for  testing  marginal  homogeneity  in  matched  case-control  studies. 

Mathematical  Statistics 

Dr.  John  Gart  and  his  group  of  mathematical  statisticians  in  the 
Mathematical  Statistics  and  Applied  Mathematics  Section  have  provided 
extensive  consultation  throughout  NCI  on  statistical  methodology  and  applied 
mathematics.  Much  of  this  consultation  leads  to  direct  collaboration  and  the^^ 
publication  of  jointly  authored  papers  with  intramural  investigators.      ^V 
Examples  of  such  consultation  are  statistical  analysis  in  relation  to  NCI's  ^^ 
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smoking  and  health  program,  analysis  related  to  an  immunological  study  of 
melanoma  patients,  statistical  assistance  to  the  Carcinogenesis  testing 
program  on  the  evaluation  of  animal  bioassay  experiments  for  chemical 
carcinogenicity,  statistical  methodology  for  evaluation  of  bacterial  tests 
for  chemical  mutagens,  research  in  statistical  models  for  the  interpretation 
of  cell  transformation  in  hamster  embryo  cells  and  a  variety  of  other 
problems. 

This  extensive  consultation  and  collaboration  has  suggested  a  number 
of  problems  requiring  the  development  of  new  statistical  methodology  for 
their  solution.  Thus,  this  group  has  been  involved  in  the  development  of 
methodology  in  a  number  of  areas  such  as  the  analysis  of  survival  curves 
and  proportions,  statistical  methods  in  cancer  screening  models  and  in 
cancer  epidemiology  such  as  the  analysis  of  relative  risk. 

Computer  Science  Activities 

For  the  past  two  years  the  SEER  registries  in  San  Francisco  and 
Connecticut  have  been  collaborating  with  the  staff  of  the  Automatic  Data 
Processing  Management  Section  in  the  development  of  a  computer  processing 
system  which  can  handle  the  entire  registry  data  processing  in  each  of  these 
two  registries.  During  this  past  year  the  staff  of  the  Biometry  Branch  has 
been  assisting  the  California  registry  staff  in  the  installation  of  the 
system.  This  has  been  a  complex  operation  because  of  the  fact  that  five 
separate  files  in  the  California  registry  are  being  amalgamated  into  a 
single  registry  file.  Only  parts  of  the  system  are  now  in  operation.  Very 
shortly  an  intensive  effort  will  be  mounted  to  install  the  system  as  quickly 
as  possible  into  the  Connecticut  registry.  It  is  too  early  to  determine 
to  what  extent  this  system  will  be  able  to  serve  as  a  prototype  system  for 
the  entire  SEER  Program. 

One  of  the  most  agonizing  policy  aspects  of  the  SEER  Program  is  the 
question  of  the  extent  to  which  independent  computer  systems  development 
should  be  permitted  under  the  SEER  contracts.  Each  registry  now  has  its 
own  computer  system  operating  within  its  own  environment,  in  most  instances 
tied  into  a  computer  which  is  not  exclusively  devoted  to  the  registry  program. 
Different  techniques  have  been  used  for  editing  data,  for  adding  new  cases 
to  the  file  and  for  updating  the  file  to  reflect  later  follow-up  on 
individuals  already  known  to  the  registry.  Intensive  efforts  will  be  made 
during  the  coming  year  to  facilitate  the  sharing  of  computer  programs  and 
technology  among  the  SEER  registries  and  to  determine  the  extent  to  which 
existing  software  can  be  used  to  solve  computer  problems  in  some  of  the 
registries.  It  is  hoped  that  this  will  assist  in  reducing  the  overall 
cost  of  the  Program. 

The  Computer  Science  Section  also  provides  full  computer  support  for  all 
of  the  activities  in  the  Field  Studies  and  Statistics  Program  and  provides 
consultation  and  support  to  other  programs  within  NCI.  This  consultation 
has  involved  working  with  the  Immunology  Branch,  the  Cancer  Centers  Program, 
the  Cervical  Cancer  Screening  Project  and  a  wide  variety  of  activities  in 
Environmental  Epidemiology. 
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Analytic  Studies  and  Methodology 

Dr.  Max  Myers  heads  the  newly-named  Biometrics  Research  and  Analytic 
Studies  Section,  the  primary  functions  of  which  are  to  conduct  research 
in  cancer  etiology,  screening  for  early  detection  of  cancer,  and  in 
statistical  methodology  related  to  each  of  these  areas  using  data  from  the 
SEER  Program  and  other  available  resources  for  analytic  studies  that  may  be 
associated  with  the  risk  of  developing  cancer,  and  to  collaborate  with  groups 
in  other  countries  concerned  with  research  in  these  areas.  The  staff  of  this 
group  has  carried  out  a  number  of  studies  involving  trends  in  cancer 
incidence  and  patient  survival,  screening  studies  and  methodology,  studies 
of  childhood  cancer,  a  collaborative  breast  cancer  study  between  the  U.S. 
and  the  U.S.S.R.,  and  a  number  of  other  studies. 

Nine-year  follow-up  results  from  the  HIP  study  of  screening  for  breast 
cancer  have  shown  that  the  screened  group  experienced  1/3  less  mortality 
from  breast  cancer  than  the  control  group.  This  reduction  was  concentrated 
in  women  over  50  years  of  age.  Public  awareness  of  the  need  for  breast 
examination  due  to  the  diagnoses  for  Mrs.  Ford  and  Mrs.  Rockefeller  resulted 
in  an  increase  in  reported  incidence  of  breast  cancer  during  the  fourth 
quarter  of  1974.  Contrary  to  expectation,  there  was  no  associated  increase 
in  the  percent  of  patients  with  localized  disease.  A  study  of  five-year 
survivors  of  childhood  cancer  revealed  that  the  probability  of  surviving  two 
more  decades  was  approximately  80  percent  compared  with  an  expected 
97  percent  for  persons  with  comparable  age  from  the  general  population.  Mos^^ 
of  the  excess  mortality  was  due  to  cancer.  Statistical  investigations  of   ^V 
properties  of  screening  tests  for  early  diagnosis  and  methods  for  evaluating 
screening  programs  have  led  to  a  better  understanding  of  evaluative  measures 
and  have  reinforced  the  necessity  of  randomized  controlled  trials.  Preliminary 
results  of  Sputum  cytology  studies  of  uranium  miners  indicated  that  the 
probability  of  malignant  transformation  increased  with  increased  cellular 
atypia.  Heavy  smokers  who  had  heavy  radiation  exposure  were  less  likely  to 
experience  regression  to  lower  levels  of  atypia  than  were  light  smokers. 

International  Studies 

Work  has  continued  on  the  Japan-Hawaii  Study  in  an  attempt  to  identify 
factors  associated  with  high  rates  of  stomach  cancer  in  Japan  and  low  rates 
among  Japanese  in  Hawaii.  Conversely,  colon  cancer  rates  among  Japanese 
in  Hawaii  are  relatively  high  compared  with  low  rates  in  Japan.  Detailed 
dietary  histories  have  been  obtained  both  on  the  Hawaiian  Japanese  cohort  and 
on  samples  in  each  of  three  prefectures  in  Japan.  Analysis  of  the  data  on 
diet  has  been  initiated  this  year  and  has  revealed  a  possible  association 
of  cancer  with  consumption  of  beef  and  legumes  in  the  Hawaiian  cohort  but  no 
significant  findings  have  resulted  from  the  analysis  of  the  Japanese  data. 
Studies  of  fecal  mutagens  are  being  carried  out  intensively  in  the  Kuakini 
project  in  Hawaii  and  the  epidemiology  of  mutagenicity  is  being  studied  for 
further  clues  regarding  carcinogenicity.  Thus,  the  combination  of  a  natural 
experiment  which  holds  ethnic  group  constant  and  combines  pathology. 
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biochemistry  and  epidemiology  is  a  wery   powerful  tool  in  the  search  for 
etiologic  agents  in  cancer. 

The  Biometry  Branch  continues  to  collaborate  on  studies  in  Colombia, 
South  America  on  the  epidemiology  and  pathology  of  colo-rectal  polyps  and 
their  relationship  to  cancer  epidemiology.  Correlation  has  been  found 
between  the  prevalence  of  adenomatous  polyps  and  colon  cancer  in  several 
communities.  This  issue  is  being  explored  further  in  several  Latin  American 
countries. 

Data  on  the  Norwegian-Minnesota  migrant  study  are  now  available  for  a 
ten-year  period.  Efforts  during  the  coming  year  will  be  devoted  to  a 
detailed  analysis  of  these  data. 

Plans  for  the  Immediate  Future 

A  study  to  evaluate  the  SEER  Program  and  to  propose  some  alternative 
methods  for  measuring  cancer  incidence  in  patient  survival  is  being  carried 
out  by  a  group  from  Dartmouth  University.  This  study  involves  two  phases-- 
an  assessment  of  the  current  SEER  Program  as  it  is  now  operating  and  an 
exploration  of  possible  alternatives  aimed  at  achieving  the  same  objectives. 
Their  major  recommendations  are  likely  to  involve  ways  of  achieving 
economies  within  the  SEER  Program.  One  recommendation  which  has  already 
been  proposed  is  to  pursue  an  investigation  of  the  use  of  "passive 
follow-up"  as  an  alternative  to  active  follow-up  to  measure  patient  survival. 
This  involves  matching  all  death  certificates  among  residents  of  a  registry 
area  against  the  active  registry  file  to  determine  which  patients  known  to 
the  registry  have  died  during  the  year.  There  are  a  number  of  issues  which 
need  to  be  investigated  to  determine  how  well  this  approach  yields  results 
that  approximate  those  obtained  through  complete  active  follow-up.  Foremost 
among  these  is  the  problem  of  migration.  A  series  of  modest  studies  of  this 
issue  in  several  locations  will  be  carried  out  during  the  coming  year. 

The  Biometry  Branch  has  been  taking  seriously  the  mandate  to  transfer 
to  the  extent  possible  contract  research  to  grant  support.  Thus,  we  will 
continue  to  encourage  SEER  participants  to  exploit  the  data  resources 
afforded  by  their  registries  to  carry  out  research  studies.  We  will  encourage 
them  to  develop  grant  applications  for  the  conduct  of  such  studies.  The 
Branch  staff  will  expend  a  greater  effort  in  exploiting  the  SEER  data  and  in 
collaborating  with  others  in  developing  studies  based  on  hypotheses  suggested 
by  the  data. 
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system,  as  well  as  a  request  for  collaborati 
facilities. 


edge,  and  expertise  among  the 
a  significant  number  of  requests 
ge  of  studies  as  well  as 
ghout  NCI,  NIH  and  other  federal, 
ons.  The  SEER  Program  has  gained 
system  and  has  resulted  in 
methodology  for  operating  such  a 
ve  studies  using  SEER  data  and 
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Project  Description 

Objectives: 

To  provide  coordination  in  the  collaborative  and  Consultative  activities  of 
the  Branch,  and  to  relate  these  activities  to  the  attainment  of  the  goals  of 
NCI  and  the  Branch;  to  set  priorities  on  the  demand  for  these  services  so 
that  they  can  be  carried  out  in  the  most  effective  and  efficient  manner,  as 
well  as  to  ensure  that  the  allocation  of • resources  to  these  activities  is 
consistent  with  the  effort  necessary  to  carry  out  the  functions  of  the  Branch. 

Methods  Employed: 

Requests  for  collaboration  and  consultation  result  from  formal  meetings 
where  programs  of  the  Biometry  Branch  are  presented  or  discussed,  through 
publications  and  papers  presented  at  professional  meetings,  and  informal 
meetings  with  personnel  from  other  parts  of  the  NCI,  other  institutes  at  NIH, 
and  other  organizations  and  agencies. 

Requests  by  Biometry  Branch  staff  to  engage  in  collaborative  studies  or  to 
provide  consultation  are  channeled  to  the  Branch  Chief  through  Section  Heads 
either  verbally  or  through  memoranda.  Other  requests  come  directly  to  the 
Branch  Chief,  and  if  the  collaboration  or  consultation  is  to  be  undertaken, 
assigned  to  a  staff  member  with  approval  of  appropriate  Section  Head. 
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Major  Activities: 

The  amount  of  consultation  and  collaboration  provided  by  Biometry  Branch 
staff  varies  considerably  from  member  to  member.  Some  spend  a  significant 
amount  of  time  in  these  activities  while  for  others,  only  a  minimum  amount 
of  time  is  used  for  these  types  of  activities.  The  following  is  a  summary 
of  the  more  significant  consultations  and  collaborations  engaged  in  by  staff 
since  October  1,  1977.  Since  the  staffs  of  two  of  the  Branch's  sections  -- 
Clinical  and  Diagnostic  Trials  and  Mathematical  Statistics  and  Applied 
Mathematics  --  devote  a  major  portion  of  their  time  to  consultation,  their 
activities  are  described  elsewhere  as  separate  projects. 

Dr.  Charles  C.  Brown 

Collaboration  with  the  Carcinogen  Assessment  Group  of  EPA  in  the  design 
of  studies  and  analysis  of  findings  regarding  the  human  risk  associated  with 
a  wide  variety  of  materials  that  may  be  carcinogenic. 

Consultation  to  the  West  German  Cancer  Center  at  Heidelberg  on  the 
design  of  studies  and  analysis  of  data  dealing  with  animal  studies  of 
substances  with  a  mixture  of  carcinogenic  effects. 

Consultation  to  the  Division  of  Cancer  Control  on  a  study  to  measure 
the  psychological  and  emotional  factors  associated  with  the  rehabilitative 
program  for  breast  cancer  patients  whose  cancers  were  surgically  treated.    || 
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Consultation  as  a  member  of  the  Epidemiology  Working  Group  of  the 
Breast  Cancer  Task  Force.  Activities  include  development  of  RFP's  and  review 
of  responses  to  RFP's  for  recommendation  as  to  potential  contractors. 

Collaboration  with  a  committee  of  the  National  Academy  of  Sciences  in 
the  draft  of  a  report  on  the  carcinogenic  effects  of  Kepone  and  Mirex,  which 
has  been  published  by  the  National  Academy  of  Sicence  in  1978. 

Consultant  to  the  National  Academy" of  Sciences  regarding  the  assessment 
of  risk  associated  with  contaminants  in  drinking  water.  The  National  Academy 
of  Science  published  their  findings  in  1977. 

Consultation  to  the  National  Academy  of  Sciences  regarding  the  risk- 
benefit  analysis  of  various  food  additives. 

Collaboration  with  the  Lung  Cancer  Branch  in  the  analysis  of  experiments 
on  the  use  of  retinoids  in  the  treatment  of  cancers. 

Dr.  Max  H.  Myers 

Member  of  the  Joint  Committee  for  Cancer  Staging  and  End  Results 
Reporting,  and  Chairman  of  the  Statistics  Committee.  In  addition,  is 
statistical  consultant  to  the  Task  Force  for  Malignant  Bone  Tumors  and  the 
Task  Force  for  Hodgkin's  disease. 

Official  member  of  the  USA-USSR  delegation  for  scientific  exchange 
program  for  cancer  control  and  cancer  centers.  In  addition,  is  Director 
of  the  U.S.  portion  of  the  cooperative  breast  cancer  study  in  the  two 
countries. 

Biometry  Branch  liaison  to  the  Statistical  Analysis  and  Quality 
Control  (SAQC)  Center  at  the  University  of  Washington.  This  center  is 
responsible  for  developing  the  data  set  and  procedures  for  collecting  and 
processing  the  Centralized  Cancer  Patient  Data  System  (CCPDS)  data  submitted 
by  the  cancer  centers.  Consultant  and  advisor  on  the  development  of  the 
data  set  and  consultant  to  the  subcommittee  on  cancer  staging  of  the  Epi-Stat 
Surveys  of  the  Comprehensive  Cancer  Centers. 

Appointed  by  the  Deputy  Director,  NCI,  to  the  ad^  hoc_  committee  to 
review  the  various  cancer  patient  data  systems  supported  or  developed  by  NCI 
to  insure  that  there  is  no  duplication  of  effort  among  these  various  systems. 

Mrs.  Constance  L.  Percy 

Served  for  the  World  Health  Organization  on  the  Editorial  Committee  for 
Development  of  the  International  Histological  Classification  of  Tumors, 
which  is  a  detailed  coded  compendium  of  tumors  for  the  purpose  of  achieving 
world-wide  uniformity  in  the  specification  and  coding  of  tumors. 
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Serves  on  the  Education  Committee  of  the  National  Tumor  Registrar's 
Association.  This  committee  developed  guidelines  for  the  education  of 
tumor  registrars  which  were  published  in  May,  1978. 
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Dr.  Philip  C.  Prorok 

Consultant  to  DCBO  in  regard  to  development  of  an  RFP  to  evaluate 
screening  for  colon  cancer.  Consultant  to  the  contractor  on  design  of  the 
study  and  in  the  statistical  aspects  of  the  data  analyses. 

Consultant  to  the  DCCR  on  a  study  to  evaluate  the  screening  technique 
for  the  early  detection  of  bladder  cancer  and  the  effect  that  early  detection 
has  on  survival . 

Collaboration  with  Dr.  Thomas  Mason,  Environmental  Epidemiology 
Branch,  and  others  in  the  study  of  lung  cancer  in  uranium  mines.  This  study, 
through  use  of  sputum  cytology,  is  attempting  to  describe  the  natural  history 
of  lung  cancer  and  the  effects  that  smoking  and  radiation  exposure  have  on 
the  natural  history  of  the  disease.  The  study  is  also  addressing  itself  to 
the  preventive  practices  that  could  be  taken  by  identifying  those  at  very 
high  risk  for  lung  cancer. 

Collaboration  with  Dr.  Marvin  Zellen,  Harvard  University,  on  a  paper 
investigating  the  problem  of  length  bias  in  evaluating  lead  time  and 
effectiveness  of  screening  techniques.  i 

Mr.  Roger  R.  Connelly 

A  member  of  the  Pancreatic  Task  Force  for  the  American  Joint  Committee 
on  Cancer  Staging  and  End  Results  Reporting.  This  task  force  is  developing 
a  cancer  staging  scheme  through  retrospective  studies  of  treated  cases  of 
pancreatic  cancer. 

A  member  of  the  Working  Cadre  of  the  National  Pancreatic  Cancer 
Program,  an  organ  site  program  of  the  National  Cancer  Institute.   Is  also 
the  Chairman  of  the  Epidemiology  Subcommittee  of  the  Cadre. 

Dr.  Benjamin  F.  Hankey 

Consultant  to  the  Primary  Treatment  of  Breast  Cancer  Study  Group. 
Collaborated  in  studies  investigating  the  relationship  of  various  factors 
such  as  steroid  levels  to  the  recurrence  of  breast  cancer.  Assisted  in  the 
design  of  the  studies,  statistical  analysis,  and  in  the  writing  of  the 
papers  for  publication. 
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Mr.  Harvey  Gel-ler 

Member  of  the  Diagnostic  Working  Group  of  the  Breast  Cancer  Task 
Force.  Assists  in  the  development  of  RFP's  for  contracts  in  the  areas  of 
breast  cancer  screening  and  diagnosis.  Makes  recommendations  on  contract 
proposals  reviewed  by  the  Working  Group  for  funding. 

Consultant  to  the  Community-based  Cancer  Control  Programs  of  DCCR  on 
population-based  data  systems  and  evaluation  of  the  programs.  Has  also 
provided  consultation  to  some  of  the  programs  in  these  areas. 

Significance  of  the  Program  to  the  Institute 

The  activities  of  staff  members  on  review  committees  and  working  cadres 
provides  a  resource  for  peer  review  of  contracts  and  grants.  As  a  result 
of  these  reviews,  NCI  is  funding  a  large  number  of  contracts  dealing  with  the 
epidemiology  and  detection  and  diagnoses  of  breast  cancer  and  grants  studying 
the  various  aspects  of  pancreatic  cancer.  Other  activities  of  the  staff  have 
contributed  to  an  understanding  of  the  measuring  the  affects  of  screening  on 
survival  and  mortality  as  well  as  the  carcinogenic  potential  of  food 
additives. 

Publications  and  Presentations 

Philip  Prorok 

An  Analysis  of  Sputum  Cytology  Data  on  Uranium  Miners  Controlling 
for  Radiation  Exposure  and  Cigarette  Smoking.  Presented  at  the 
March  1978  meeting  of  the  American  Society  for  Preventive  Oncology. 

Charles  Brown 


Contributed  to  the  following  publications: 

Kepone/Mirex/Heradoroxyclopentiene  --  An  Environmental  Assessment, 
National  Academy  of  Science,  1978. 

Drinking  Water  and  Health,  National  Academy  of  Science,  1977. 
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University  of  California,  San  Francisco 

Charity  Hospital  of  Louisiana 

Connecticut  State  Department  of  Health 

Fred  Hutchinson  Cancer  Research  Center,  Seattle 

Research  Corporation  of  the  University  of  Hawaii 

University  of  Iowa 

Michigan  Cancer  Foundation 

University  of  New  Mexico 

University  of  Utah 

Yale  University 

Emory  University 

Geomet,  Incorporated 

Commonwealth  of  Puerto  Rico  Department  of  Health 


261 


Z01-CP-04254-04-B 

Project  Description 

Objectives: 

To  provide  descriptive  data  on  cancer  incidence  and  patient  survival  for 
defined  populations;  to  investigate  variation  in  risk  of  specific  forms  of 
cancer  by  region,  place  of  residence,  age,  sex,  race,  socioeconomic  status. 
Based  on  analyses  of  differences  among  subgroups,  to  develop  hypotheses 
concerning  etiology  for  further  study;  to  evaluate  patient  survival  for 
trends  over  time,  taking  into  account  changes  in  the  distribution  of  extent 
of  disease  and  type  of  treatment  and  to  compare  survival  among  areas  and 
among  population  subgroups  to  identify  variables  that  might  be  related  to 
variation  in  survival  rates. 

Methods  Employed: 

The  incidence  and  survival  data  are  obtained  from  a  group  of  eleven 
population-based  cancer  registries  covering  all  cancers  diagnosed  in  the 
populations  of  five  entire  states  (Connecticut,  Hawaii,  Iowa,  New  Mexico 
and  Utah),  five  metropolitan  areas  (Atlanta,  Detroit,  New  Orleans, 
San  Francisco  and  Seattle)  and  the  Commonwealth  of  Puerto  Rico.  For  each 
case  of  cancer  diagnosed  in  these  areas,  information  is  obtained  from 
hospital  records  on  age,  sex,  race,  place  of  residence,  site  of  cancer, 
histologic  type,  extent  of  disease,  type  of  treatment.  Each  case  is 
followed  at  least  once  a  year  after  diagnosis  or  date  of  last  contact  to 
determine  vital  status.  A  complete  updated  tape  is  submitted  to  NCI  each 
year  from  each  registry  containing  data  on  all  cases  diagnosed  during  the 
preceding  year  and  follow-up  data  on  all  previously  reported  cases  for  the 
latest  year. 

In  order  to  assure  complete,  accurate  and  comparable  data  among  the 
population-based  registries  supplying  data  to  the  SEER  Program,  an 
extensive  program  of  training  and  quality  control  procedures  is  employed. 
Training  is  carried  out  in  a  variety  of  ways  depending  on  the  need  and 
those  being  trained.  Periodic  workshops,  attended  by  representatives  from 
all  areas,  are  conducted  to  introduce  new  procedures  or  to  reinforce 
existing  data  abstracting  and  coding  rules  and  conventions.  Other  workshops 
are  conducted  at  a  local  level  to  train  new  employees  or  to  up-grade  the 
level  of  abstracting  by  hospital  tumor  registrars  who  contribute  to  the 
central  registries.  Completeness  of  reporting  audits  consist  of  matching 
of  cases  identified  from  a  variety  of  sources,  such  as  pathology  lists, 
radiotherapy  rosters,  autopsy  reports,  oncology  department  patient  files, 
etc.,  against  the  registry  file  to  determine  completeness  of  case  finding. 
Accuracy  and  comparability  are  evaluated  by  reabstracting  and/or  receding 
a  sample  of  the  cases,  and  checking  these  against  the  codes  on  file. 
Differences  are  investigated  and  corrective  procedures  instituted. 

Extensive  use  of  computer  edit  programs  are  employed  on  the  data  submitted 
to  NCI.  This  includes  a  check  to  ensure  that  all  codes  are  within  the 
bounds  specified.  Items  within  the  abstract  are  compared,  such  as  date 
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of  birth  with  age,  sex  with  specific  site,  site  with  histologic  type,  etc. 
For  patients  who  had  more  than  a  single  cancer,  items  between  abstract  are 
compared  to  ensure  consistency.  These  edit  programs  produce  printouts 
presenting  the  entire  case  as  well  as  a  message  as  to  the  item  in  question, 
which  are  sent  back  to  the  program  for  correction. 

The  registries  serve  as  a  basis  for  research  projects  conducted  by  the  staff 
of  the  individual  registries.  Once  these  projects  are  designed  they  are 
usually  carried  out  through  funds  obtained  from  sources  other  than  the  basic 
SEER  contract.  Since  the  registries  provide  complete  coverage  of  all  cancers 
in  defined  populations,  they  are  an  ideal  resource  for  carrying  out 
collaborative  case-control  studies  to  test  the  impact  of  suspected  etiologic 
factors  for  specific  forms  of  cancers.  These  studies  are  carried  out  by  the 
Biometry  Branch  or  the  Environmental  Epidemiology  Branch  through  contracts 
with  the  SEER  registries. 

Major  Findings: 

Data  were  submitted  by  each  of  the  eleven  participants  in  December  1977 
covering  the  period  from  year  of  entry  into  the  SEER  program  (1973  for  most) 
through  December  31,  1976.  For  the  first  time,  usable  data  were  provided 
by  all  of  the  registries.  This  has  made  it  possible  to  produce  a  report 
covering  the  entire  SEER  program,  covering  incidence,  survival  and  mortality 
data  for  the  period  1973-1976. 

Mortality  data  were  obtained  from  the  National  Center  for  Health  Statistics. 
Obtaining  population  estimates  by  age,  sex  and  race  for  denominators  for 
rates,  on  the  other  hand,  posed  a  problem.  Since  half  of  the  SEER  areas 
are  aggregates  of  counties  rather  than  entire  states,  it  was  necessary  to 
obtain  population  estimates  by  individual  counties.  These  were  prepared  by 
the  Bureau  of  the  Census  on  contract  from  the  Environmental  Epidemiology 
Branch  of  NCI  for  every  county  in  the  U.S.  for  each  year  1971  through  1975. 
It  was  necessary  to  use  locally  prepared  estimates  of  racial  distribution 
for  Hawaii  and  New  Mexico,  however,  since  they  had  more  detailed  information 
available  on  which  to  base  their  estimates.  In  addition,  since  1976 
population  estimates  were  not  available,  they  were  prepared  by  Biometry 
Branch  staff  by  a  straight-line  projection  of  the  1974-1975  estimates. 

A  brief  summary  of  some  of  the  incidence  and  mortality  data  are  presented 
in  Table  1.  Mortality  rates  for  the  total  United  States  are  presented  in 
order  to  place  the  SEER  data  in  perspective.  The  age-adjusted  cancer 
mortality  rate  for  the  U.S.  for  all  sites  combined  for  1973-76  was  165.8 
per  100,000  population.  The  corresponding  rate  for  all  SEER  locations 
combined  was  167.7.  For  each  sex  and  for  each  of  the  sites  shown  in  the 
table  the  SEER  mortality  rates  are  remarkably  close  to  those  of  the  United 
States.  It  does  not  necessarily  follow  that  the  SEER  cancer  incidence  rates 
are  good  estimates  of  cancer  incidence  for  the  United  States.  However,  since 
the  SEER  mortality  rates  are  so  consistently  close  to  those  of  the  U.S.,  it 
seems  reasonable  to  use  SEER  incidence  rates  as  crude  estimates  of  U.S. 
incidence  rates. 
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There  was  considerable  variation  among  the  SEER  registries  in  both  incidence  ^^ 
and  mortality.  The  incidence  rates  for  all  sites  for  all  SEER  locations 
combined  was  324.4  per  100,000  population,  but  the  rate  varied  from  a  low  of 
277.8  in  Utah  to  a  high  of  358.0  in  San  Francisco.  The  total  SEER  mortality 
rate  was  167.7  with  a  low  of  122.6  in  Utah  and  a  high  of  200.4  in  New  Orleans, 
The  value  of  comparing  incidence  rates  among  populations  can  be  seen  by 
examining  individual  sites.  For  example,  Utah  has  by  far  the  lowest  lung 
cancer  rate,  undoubtedly  reflecting  the  anti-smoking  attitude  of  the  Mormon 
church,  while  it  has  the  second  highest  rate  of  cancer  of  the  prostate.  The 
data  by  detailed  site  are  being  examined  'carefully  for  clues  for  further 
investigation. 

For  all  locations  combined,  incidence  rates  are  about  twice  the  size  of 
mortality  rates  for  all  sites  combined.  This  relationship  is  true  for  most 
SEER  locations,  but  when  the  ratio  drops  and  begins  to  approach  1.5  this  serves 
as  a  clue  to  check  on  the  completeness  of  case  ascertainment  for  measurement  of 
incidence.  For  breast  cancer  and  prostate  cancer,  the  incidence  rate  is 
approximately  three  times  the  mortality  rate  while  for  lung  cancer  the  ratio  is 
around  1.25.  Part  of  this  variation  among  sites  can  be  explained  by  the  vast 
differences  in  survival  rates  as  shown  in  Table  2.  Among  those  diagnosed  in 
1973,  the  proportion  surviving  three  years  was  only  12  percent  for  cancer  of 
the  lung  compared  with  78  percent  for  cancer  of  the  breast  and  68  percent  for 
cancer  of  the  prostate.  Among  the  five  SEER  participants  for  whom  survival 
rates  are  presented  there  is  very  little  variability  in  the  rates. 

Since  the  SEER  program  began  in  1973,  there  has  not  been  sufficient  time  to  A 
yield  reliable  survival  rates  across  the  entire  program.  Survival  data  are 
presented  here  only  for  those  areas  that  were  in  the  program  in  1973  and  had  a 
sufficient  number  of  patients  with  three  years  of  follow-up  information 
throughout  1975. 

Since  the  SEER  Program  identifies  all  cases  of  cancer  diagnosed  in  defined 
populations,  it  is  a  valuable  resource  for  case-control  studies  to  identify 
possible  etiologic  agents.  A  major  advantage  is  that  case-finding  techniques 
are  already  in  place  and  it  is  possible  to  modify  them  to  permit  very  early 
identification  of  the  cancers  of  interest  so  that  patients,  rather  than 
proxies  for  the  patients,  can  be  interviewed.  Furthermore,  population  controls 
can  be  used,  thus  avoiding  a  number  of  problems  posed  by  the  use  of  non-cancer 
hospital  controls.  Two  major  studies  of  this  type  are  now  being  carried  out 
in  most  of  the  SEER  locations.  One  is  aimed  at  studying  the  relationship  of 
bladder  cancer  and  the  use  of  artificial  sweeteners  and  the  other  is  attempting 
to  assess  the  impact  of  ozone  depletion  on  the  occurrence  of  non-melanoma  skin 
cancer.  The  possibility  of  using  SEER  to  study  the  relationship  between  the 
use  of  oral  contraceptives  and  cancers  of  the  breast  and  endometrium  is  now 
being  explored. 

Significance  of  the  Program  to  the  Institute: 


Continuing  information  on  both  cancer  incidence  and  patient  survival  is 
essential  so  that  the  nature  and  magnitude  of  the  cancer  problem  can  be 
determined  and  changes  over  time  can  be  assessed.  As  an  important  step 
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toward  prevention,  continuing  analysis  of  variations  in  cancer  incidence 
across  subgroups  of  the  population  can  lead  to  specific  etiologic  hypotheses 
for  further  testing.  This  in  turn  may  lead  to  the  identification  of  risk 
factors  which  can  be  brought  under  control.  Through  continuing  analyses  of 
survival  data,  the  Program  can  provide  important  clues  to  improved  treatment 
methods.  The  maintenance  of  population-based  cancer  registries  provides  a 
data  base  against  which  some  of  the  major  programs  of  the  Institute  can  be 
assessed.  For  example,  the  impact  of  specific  cancer  control  programs  can 
be  measured  to  determine  the  extent  to  which  these  programs  are  meeting 
their  stated  goals.  Data  on  cancer  centers  can  be  compared  with  these 
population-based  data  to  determine  in  what  ways  cancer  center  patients  and 
the  treatment  they  receive  differs  from  that  in  the  general  population. 

Proposed  Course  of  the  Project: 

1.  Primarily  because  of  the  absence  of  a  Branch  Chief,  the  SEER  Program  has 
been  operating  over  the  past  two  years  by  means  of  a  series  of  committees, 
both  internal  and  external  to  NCI.  With  the  arrival  of  a  new  Branch  Chief, 
a  plan  for  reorganizaing  the  Branch  to  deal  more  effectively  with  the  SEER 
Program  is  now  being  put  into  effect.  This  places  the  responsibility  for 
policy  and  direction  of  the  SEER  Program  in  the  hands  of  the  Branch  Chief 
and  the  responsibility  for  the  operation  of  the  Program  under  the  Head  of  the 
Demographic  Analysis  Section.  It  also,  places  all  staff  members  with  direct 
involvement  in  the  SEER  Program  in  the  Demographic  Analysis  Section,  with 
the  exception  of  those  involved  in  the  computer  aspects  of  the  Program  who 
will  continue  to  function  in  a  separate  section.  It  is  expected  that  this 
realignment  will  provide  more  direction,  coordination  and  consistency  to 

the  Program  than  has  existed. 

2.  At  the  beginning  of  the  Fiscal  Year,  a  contract  was  awarded  to  the 
Norris  Cotton  Cancer  Center  at  Dartmouth  to  evaluate  the  SEER  Program.  The 
project  is  being  carried  out  in  two  phases--an  assessment  of  the  Program  as 
it  now  exists  and  an  exploration  of  alternative  ways  of  achieving  the 
objectives  of  the  Program.  Alternatives  would  include  such  possibilities  as: 
adding,  subtracting  or  changing  SEER  locations,  using  a  nationwide  sample  of 
hospital  discharges  to  estimate  cancer  incidence,  matching  death  certificates 
against  the  active  file  to  assess  vital  status  rather  than  conducting 
active  follow-up,  carrying  out  follow-up  on  a  sampling  basis,  and  a  number 

of  other  possibilities.  The  objective  of  this  effort  is  to  obtain  a  better 
product  for  either  the  same  or  less  cost.  Phase  I  has  been  completed  and 
the  contractor  has  found  the  Program  viable  and  functioning  relatively  well 
but  has  recommended  a  number  of  ways  in  which  improvement  of  the  existing 
Program  might  be  achieved. 

3.  The  SEER  Program  grew  out  of  two  major  programs  of  the  Biometry  Branch— 
the  Third  National  Cancer  Survey  (and  its  predecessors)  to  measure  cancer 
incidence  and  the  End  Results  Program  to  measure  patient  survival.  The 
surveys  have  made  available  incidence  data  for  three  points  in  time--1937, 
1947  and  1969-71.  The  End  Results  Program  has  provided  trend  data  in  cancer 
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patient  survival  for  four  registries  (two  of  them  individual  hospital 
registries)  over  a  period  of  almost  30  years.  As  indicated  earlier,  the 
SEER  Program  now  provides,  since  1973,  incidence  data  annually  and  continuing 
survival  data  for  eleven  defined  populations.  However,  since  only  a  small 
number  of  these  areas  are  common  either  to  the  surveys  or  to  the  End  Results 
Program,  they  do  not  permit  a  direct  continuation  of  analysis  of  trends  in 
incidence  and  survival.  Work  is  now  being  planned  to  find  ways  of  adjusting 
the  data  in  order  to  make  long-term  trend  analysis  possible  and  therefore  to 
continue  monitoring  these  trends  as  further  SEER  data  are  collected. 

4.  Another  aspect  of  the  SEER  Program  that  is  now  being  subjected  to  close 
scrutiny  is  the  area  of  computer  systems  for  the  SEER  registries.  Each 
registry  has  developed  its  own  computer  system  tailored,  for  the  most  part, 
to  its  own  operating  environment.  Some  are  tied  into  university  computers, 
some  to  state  computers,  some  have  mini -computers,  etc.  The  issue  is — to 
what  extent  can  we  afford  to  support  independent  development  of  computer 
systems  within  the  SEER  Program,  given  the  fact  that  there  probably  cannot  be 
absolute  uniformity  as  long  as  the  operating  and  administrative  environments 
differ.  The  Biometry  Branch  staff  in  collaboration  with  personnel  in  both 
the  San  Francisco  and  Connecticut  registries  is  developing  a  sophisticated 
data  management  system  for  installation  in  those  two  registries.  It  has 
been  partially  installed  in  the  San  Francisco  registry  and  work  on  the 
Connecticut  installation  is  now  beginning.  The  system  was  designed  with  a 
view  toward  exporting  all  or  pieces  of  it  to  those  registries  that  need  it. 
Exploration  of  these  needs  will  be  carried  out  more  intensively  during  the 
coming  year.  As  a  closely  related  activity,  the  staff  of  the  Biometry 
Branch  will  be  working  out  a  system  that  will  permit  the  sharing  of  computer 
systems  development  efforts  among  the  participating  registries.  All  of  this 
is  aimed  at  minimizing  independent  computer  systems  development  and,  therefore, 
reducing  the  overall  cost  of  the  Program. 
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TABLE  1 


Average  Annual  Incidence  and 

Mortality  Rates  per  100,000  Population  by 

Sex  and  SEER  Location,  1973-76 


Total  U.S. 

All  SEER  Localities 
(exclusive  of  Puerto 
Rico) 

Connecticut 

Metropolitan  Detroit 

Iowa 

Metropolitan  New 
Orleans 

Metropolitan  Atlanta 

Utah 

Seattle  (Puget  Sound) 

Hawaii 

San  Francisco-Oakland 
SMSA 

New  Mexico 

Puerto  Rico 


ALL  SITES 

INCIDENCE 

MORTALITY 

Rate  per 

100,000 

Population 

Both  sexes 

Male 

Female 

Both  sexes 

Male 

Female 

~ 

— 

— 

165.8 

211.1 

133.9 

324.4 

368.1 

300.0 

167.7 

212.0 

136.8 

336.1 

389.7 

307.2 

173.8 

223.3 

141.7 

316.3 

365.9 

285.5 

178.4 

230.7 

140.9 

304.0 

346.7 

279.7 

156.8 

200.5 

125.8 

327.8 

423.4 

268.6 

200.4 

273.0 

152.6 

338.9 

404.6 

308.2 

168.3 

225.9 

133.8 

277.8 

313.4 

256.8 

122.6 

151.5 

101.6 

349.9 

394.1 

329.2 

168.5 

211.0 

139.8 

287.9 

312.4 

269.4 

142.3 

171.4 

115.5 

358.0 

392.0 

345.5 

173.9 

215.7 

147.0 

283.7 

298.6 

273.5 

152.0 

173.4 

134.1 

199.6 

226.1 

175. 

1 

— 

— 

— 
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TABLE  1  (cont.) 
Average  Annual  Rates,  1973-76 


Total  U.S. 

All  SEER  Localities 
(exclusive  of  Puerto 
Rico) 

Connecticut 

Metropolitan  Detroit 

Iowa 

Metropolitan  New 
Orleans 

Metropolitan  Atlanta 

Utah 

Seattle  (Puget  Sound) 

Hawaii 

San  Francisco-Oakland 
SMSA 

New  Mexico 

Puerto  Rico 


BREAST 

CANCER 

INCIDENCE 

MORTALITY 

Rate  per  100,000  Population 

Both  sexes  Male  Female 

Both  sexes  Male 

Female 

— 

15.0 

26.9 

46.3     —     84.9 

15.3 

27.7 

50.3     -     90.6 

17.5 

31.0 

44.0     --     80.4 

15.8 

28.7 

44.1      --     80. E 

14.4 

26.0 

41.1 

48.4 
40.3 
49.8 
34.2 

52.7 

37.8 
18.1 


71.9 


16,1 


86.0 

13.5 

75.1 

11.9 

92.3 

16.1 

59.3 

7.6 

96.4 

16.4 

71.4 

11.4 

34.9 

__ 

28,1 

23.1 
22.0 
29.3 
15.6 

29.5 

21.6 
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Total  U.S. 

An  SEER  Localities 
(exclusive  of  Puerto 
Rico) 

Connecticut 

Metropolitan  Detroit 

Iowa 

Metropolitan  New 
Orleans 

Metropolitan  Atlanta 

Utah 

Seattle  (Puget  Sound) 

Hawaii 

San  Francisco-Oakland 
SMSA 

New  Mexico 

Puerto  Rico 
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TABLE  1  (cont.) 
Average  Annual  Rates,  1973-76 


LUNG  CANCER 


INCIDENCE 


MORTALITY 


Rate  per  100,000  Population 


Both  sexes  Male  Female  Both  sexes  Male  Female 


45.2 


61.4 


76.1    21.1 


36.9 


36.2 


110.3 


26.1 


47.7 


65.3    15.0 


62.9    15.6 


44.6 

77.4 

20.8 

35.9 

64.6 

15.2 

48.1 

82.6 

20.8 

40.9 

72.1 

16.3 

39.9 

72.6 

14.1 

32.4 

60.0 

10.7 

18.8 


50.3 

89.4 

23.4 

39.8 

73.9 

16.6 

23.8 

42.3 

8.6 

18.7 

33.9 

6.2 

49.0 

79.5 

25.3 

39.3 

66.7 

18.2 

39.0 

55.6 

22.9 

30.4 

45.1 

16.2 

51.2 

81.2 

28.8 

38.4 

62.9 

20.4 

37.0 

56.0 

20.3 

29.8 

46.0 

15.6 

11.8 

18.3 

5.6 

-- 

-- 

-- 
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TABLE  1  (cont.) 
Average  Annual  Rates,  1973-76 


Total  U.S. 

All  SEER  Locations 
(exclusive  of  Puerto 
Rico) 

Connecticut 

Metropolitan  Detroit 

Iowa 

Metropol itan  New 
Orleans 

Metropolitan  Atlanta 

Utah 

Seattle  (Paget  Sound) 

Hawa  i  i 

San  Francisco-Oakland 
SMSA 

New  Mexico 

Puerto  Rico 


COLON 

CANCER 

INCIDENCE 

MORTALITY 

Rate  pe 

r  100,000  Population 

Both  sexes 

Male 

Female 

Both  sexes 

Male 

Female 

— 

— 

-- 

17.9 

19.9 

16.5 

32.5 

35.6 

30.4 

18.3 

20.8 

16.5 

37.6 

43.0 

34.2 

20.4 

23.5 

18.3 

31.1 

36.1 

27.7 

18.9 

22.3 

16.7 

33.4 

33.9 

33.4 

19.4 

21.9 

17.7  1 

30.2 

34.9 

27.3 

18.3 

22.5 

15.4 

30.8 

29.9 

30.7 

17.4 

18.6 

17.0 

24.1 

25.9 

22.8 

12.9 

13.7 

12.2 

32.0 

34.8 

30.5 

17.3 

20.1 

15.5 

25.1 

28.5 

21.9 

12.0 

13.3 

10.7 

34.6 

38.7 

32.1 

18.0 

20.9 

16.2 

23.6 

22.4 

24.6 

15.2 

15.3 

15.1 

8.5 

8.5 

8.4 

-- 

— 

— 

(f 
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TABLE  1  (cont.) 
Average  Annual  Rates,  1973-76 


Total  U.S. 

An  SEER  Locations 
(exclusive  of  Puerto 
Rico) 

Connecticut 

Metropolitan  Detroit 

Iowa 

Metropolitan  New 
Orleans 

Metropolitan  Atlanta 

Utah 

Seattle  (Puget  Sound) 

Hawaii 

San  Francisco-Oakland 
SMSA 

New  Mexico 

Puerto  Rico 


PROSTATE 

CANCER 

INCIDENCE 

MORTALITY 

Rate  per  100,000  Population 

Both  sexes 

Male  Female 

Both  sexes 

Male 

Female 

— 

— 

8.7 

22.0 

— 

26.8 

65.4 

8.8 

22.3 

-- 

23.4 

59.6 

8.3 

22.1 

-- 

26.0 

62.5 

9.8 

24.4 

-- 

.24.8 

61.3 

9.0 

23.0 

— 

25.1 

66.4 

9.7 

26.5 

— 

31.5 

86.2 

9.5 

27.8 

— 

33.5 

78.5 

9.1 

22.3 

— 

33.0 

80.5 

8.5 

21.8 

— 

23.7 

48.6 

5.2 

10.9 

— 

28.1 

69.8 

8.2 

21.2 

..- 

28.5 

62.3 

9.2 

20.3 

— • 

16.6 

34.8 

-- 

~ 

,.,- 
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Total  U.S. 

All  SEER  Locations 
(exclusive  of  Puerto 
Rico) 

Connecticut 

Metropolitan  Detroit 

Iowa 

Metropolitan  New 
Orleans 

Metropolitan  Atlanta 

Utah 

Seattle  (Puget  Sound) 

Hawa  i  i 

San  Francisco-Oakland 
SMSA 

New  Mexico 

Puerto  Rico 


TABLE  1  (cont.) 
Average  Annual  Rates,  1973-75 


t 


CERVIX  CANCER 


INCIDENCE 


MORTALITY 


Rate  per  100,000  Population 


Both  sexes  Male  Female  Both  sexes  Male  Female 


6.7 

4.9 
7.9 
6.9 

8.2 

7.7 
4.4 
5.9 
5.7 

7.1 

8.9 
12.4 


12.6 

9.2 
14.8 
13.2 

15.0 


2.7 

2.3 

1.7 
3.1 
2.2 

2.8 


14.0 

2.8 

8.4 

1.3 

11.4 

2.1 

11.4 

1.9 

13.4 

2.0 

17.1 

3.1 

24.3 

__ 

4.9 

4.2 

3.0 
5.8 


.0^ 


4.9 

5.0 
2.5 
3.9 
3.9 

3.7 

5.8 
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TABLE  1  (cont.) 
Average  Annual  Rates,  1973-76 


Total  U.S. 

A11  SEER  Localities 
(exclusive  of  Puerto 
Rico) 

Connecticut 

Metropolitan  Detroit 

Iowa 

Metropolitan  New 
Orleans 

Metropolitan  Atlanta 

Utah 

Seattle  (Puget  Sound) 

Hawaii 

San  Francisco-Oakland 
SMSA 

New  Mexico 

Puerto  Rico 


CORPUS  CANCER  (INCLUDING  UTERUS, 

NOS) 

INCIDENCE 

MORTALITY 

Rate  per  100,000  Population 

Both  sexes 

Male 

Female 

Both  sexes 

Male 

Female 

— 

— 

— 

2.6 

— 

4.5 

16.1 

— 

30.0 

2.5 

~ 

4.3 

14.3 

-- 

26.2 

2.6 

-- 

4.4 

14.5 

— 

27.2 

2.4 

— 

4.3 

13.7 

— 

25.5 

2.5 

— 

4.4 

7.8 

-- 

13.8 

2.9 

~ 

5.0 

13.6 

— 

24.4 

2.4 

— 

3.9 

14.2 

— 

27.1 

2.6 

— 

4.8 

23.2 

— 

44.1 

2.4 

-- 

4.2 

15.0 

— 

31.2 

1.9 

,.- 

4.0 

22.5 

— 

41.8 

2.5 

— 

4.3 

n.o 

-- 

21.1 

1.9 

-, 

3.6 

5.2 

— 

10.3 

— 

-- 

— 
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TABLE  2 


Provisional  3-Year  Relative  Survival  Rates  for 
Whites  According  to  Sex:  Cancer  Surveillance, 
Epidemiology,  and  End  Results  (SEER)  Program  Localities,  1973 


SITE  AND  SEX 


SEER  Project  Localities 


All  Areas 
Combined 


Connecticut   Detroit 


New 
Mexico 


Utah 


San 
Francisco 


BREAST 

Both  sexes-- 
Female 

LUNG- 

Both  sexes-- 

Male- 

Female 

COLON 

Both  sexes-- 

Male 

Female 

PROSTATE 

Male — 


78 
78 


12 
11 
16 


49 
47 
50 


68 


79 
79 


13 
13 
15 


53 
53 
54 


66 


77 
77 


10 

9 

14 


48 
43 
53 

62 


79 

82 

78 

79 

82 

78 

13 

10 

13 

13 

8 

11 

13* 

19* 

18 

46 

53 

42 

46* 

55* 

43 

46* 

51* 

41 

67^ 


76 


72 


*Rate  has  a  standard  error  between  5  and  10  percent. 
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SUMMARY   OF   WORK    (200   words   or   less   -   underline    keywords)  Ni  ne-year    follOW-Up    reSUltS    frOm    the 

HIP  Study  of  screening  for  breast  cancer  have  shown  that  the  screened  group  expe- 
i^ienced  1/3  less  mortality  from  breast  cancer  than  the  control  group.  This  reduc 
tion  was  concentrated  in  women  over  50  years  of  age.  Public  awareness  of  the  need 
for  breast  examination  due  to  the  diagnoses  for  Mrs.  Ford  and  Mrs.  Rockefeller 
resulted  in  an  increase  in  reported  incidence  during  the  fourth  quarter  of  1974. 
Contrary  to  expectation,  there  was  no  associated  increase  in  the  percent  of  pa- 
tients with  localized  disease.  A  study  of  5-year  survivors  of  childhood  cancer 


revealed  that  the  probability  of  surviving  2  more  decades  was  approximately  80 
percent  compared  with  an  expected  97  percent  for  persons  of  comparable  age  from 
thegeneral  population.  Most  of  the  excess  mortality  was  due  to  cancer.  Stat- 
istical investigations  of  properties  of  screening  tests  for  early  diagnosis  and 
Tiethods  for  evaluating  screening  programs  have  led  to  a  better  understanding  of 
svaluative  measures  and  have  reinforced  the  necessity  of  randomized  controlled 
trials.  Preliminary  results  of  sputum  cytology  studies  of  uranium  miners  indicat- 
ed that  the  probability  of  malignant  transformation  increased  with  increased  cel- 
lular atypia.  Heavy  smokers  who  had  heavy  radiation  exposure  were  less  likely  to 
experience  regression  to  Tower  levels  of  aiypia  th"an  were  light  smokers. 
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Project  Description 

Objectives: 

To  conduct  research  in  cancer  etiology,  screening  for  early  detection, 
prognosis  and  in  statistical  methodology. 

To  provide  consultation  to  other  divisions  of  NCI,  to  other  institutes  of 
NIH  and  to  Non-governmental  groups  on  coTlection  and  analysis  of  data  on 
human  populations,  on  design  and  analysis  of  special  studies. 

Methods  Employed: 

A  wide  variety  of  statistical  procedures  and  principals  are  used  for 
designing  studies  and  analyzing  results.  Some  of  these  are  standard  tech- 
niques while  others  are  developed  for  handling  specific  conditions  dictated 
by  the  subject  matter. 

Major  Findings: 

1.  Findings  to  date  strongly  suggest  the  usefulness  of  annual  screening 
which  includes  clinical  examination  plus  mammography.  Over  a  nine  year 
period  of  follow-up,  the  study  group  of  women  has  about  one-third  less 
mortality  from  breast  cancer  than  those  in  the  control  group.  This  reduction 

in  mortality  appears  to  be  concentrated  among  women  over  50  years  of  age.    ^^ 
The  differential  between  control  and  study  cases  in  fatality  from  breast 
cancer  is  almost  entirely  due  to  the  exceptionally  low  rate  among  the  cases 
detected  through  screening.  Both  the  clinical  examination  and  mammography 
contributed  to  this  favorable  situation,  but  the  magnitude  of  the  independent 
contribution  of  each  modality  is  difficult  to  determine. 

In  examining  various  risk  factors  for  the  women  who  appeared  for  an  initial 
screening,  the  following  women  were  found  to  have  a  20-30%  increase  in  risk 
of  breast  cancer:  higher  educated  women,  Jewish  women,  and  unmarried  women. 
Increasing  age  at  first  pregnancy,  low  gravidity,  and  menarche  at  ages 
under  15  are  associated  with  a  50-100%  increase  in  risk. 

2.  In  a  study  of  breast  cancer,  in  collaboration  with  investigators  from  the 
Soviet  Union,  data  have  been  collected  on  some  2,250  breast  cancer  cases 
diagnosed  in  1976  at  nine  areas  participating  in  the  SEER  Program.  This  is 

a  30  percent  random  sample  of  all  primary  white  female  breast  cancers  diag- 
nosed that  year.  Diagnostic  slides  for  as  many  of  these  patients  as  possible 
have  also  been  collected  for  histological  review. 

The  ultimate  goal  of  the  study  is  to  compare  patient  survival  results  for 
cases  that  are  similar  with  respect  to  histologic  type,  age,  treatment  and 
extent  of  disease  and  to  explain  any  differences  that  may  arise.  At  this 
time  only  the  initial  data  are  available.  Observations  on  a  very  small  sam- 
ple of  cases  {89  Soviet  and  100  American)  suggest  that  time  from  onset  to 
initiation  of  therapy  is  longer  in  the  USSR  than  in  the  USA.  Ten  percent  of  ^ 


276 


ZOl -04257-21 -B 
USSR  cases  received  a  radical  mastectomy  compared  with  37  percent  of  US  cases. 
Eighty-eight  percent  of  USSR  cases  received  adjunctive  radiation  and/or 
chemotherapy  compared  with  21  percent  of  US  cases. 

3.  Utilizing  incidence  and  extent  of  disease  data  from  the  Third  National 
Cancer  Survey  (1969-71)  and  the  Surveillance,  Epidemiology,  and  End  Results 
Program  (SEER)  (1973-75)  recent  trends  in  incidence  and  extent  of  disease  of 
breast  cancer  were  computed  and  correlated.  A  sharp  increase  in  incidence 
was  found  in  the  fourth  quarter  of  1974  (the  time  of  the  breast  cancers  of 
Mrs.  Ford  and  Mrs.  Rockefeller)  but  with  little  or  no  corresponding  increase 
in  the  percent  of  cases  with  localized  disease.  Breast  cancer  incidence  from 
1971  to  1975  was  found  to  be  annually  increasing  seven  times  the  average 
annual  increase  demonstrated  during  the  period  1937  to  1969-71.  A  pattern  of 
seasonal  variation  was  shown  for  breast  cancer  incidence  with  the  lowest 
incidence  in  the  fourth  quarter  (October  -  December)  and  the  highest  inci- 
dence in  the  second  quarter  (April  -  June). 

4.  A  study  was  undertaken  in  cooperation  with  Dr.  Charles  Smart  of  the 
University  of  Utah  to  determine  what  implications  SEER  data  (data  from  the 
Surveillance,  Epidemiology,  and  End  Results  Program)  have  on  breast  cancer 
management.  From  the  SEER  files  of  NCI,  8,587  cases  of  breast  cancer  diag- 
nosed in  1975  were  analyzed.  A  correlation  between  size  of  tumor  and  percent 
of  cases  with  nodal  involvement  was  shown  -  17.2%  of  tumors  <.5  cm.  had  nodal 
involvement  whereas  70.8%  of  tumors  10+  cm.  had  nodal  involvement.  A  com- 
parison of  clinical  assessment  of  nodal  involvement  vs.  pathological  assess- 
ment revealed  that  when  the  clinician  stated  that  there  were  no  palpable 
nodes,  the  pathologist  found  positive  nodes  in  34.5%  of  these  cases.  The 
tumor  size  distributions  were  similar  for  each  histologic  group. 

5.  Two  independent  series  of  childhood  cancer  (under  18  years  of  age)  were 
studied  for  long  term  survival.  There  were  1,807  5-year  survivors  in  the 
SEER  series  (diagnosis:  1950-69),  and  425  5-year  survivors  among  those  in 
the  Sidney  Farber  Cancer  Institute,  Boston  (SFCI)  series.  These  survivors 
were  studied  over  the  subsequent  10  years.  Projected  survival  over  the  2 
decades  subsequent  to  5-year  survival  was  approximately  80%,  lower  than  the 
97%  survival  among  persons  of  comparable  ages  in  the  general  population. 
Cancer  accounts  for  most  of  this  excess  mortality  (SFCI  series),  especially 
during  the  5-9  years  after  the  initial  diagnosis.  According  to  the  SFCI 
series,  children  that  did  not  suffer  a  relapse  during  the  first  5  years  had 
a  much  better  prognosis  for  the  next  decade  than  those  with  relapses.  As 
more  progress  is  made  in  controlling  childhood  cancer  in  the  initial  5-year 
period,  more  children  will  be  exposed  to  the  risks  of  late  complications  of 
therapy.  Nevertheless,  the  benefits  of  curative  treatments  outweigh  the 
harmful  sequalae. 

6.  The  Task  Force  on  Staging  of  Soft  Tissue  Sarcoma  of  the  American  Joint 
Committee  recently  published  a  staging  system  utilizing  histologic  grade, 
"G",  in  addition  to  tumor  size,  "T",  lymph  node  involvement,  "N",  and  distant 
metastasis,  "M" .  This  scheme  has  generated  interest  among  the  Southeastern 
Oncology  Group,  especially  with  regard  to  implementation  of  histologic 
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grading.  Work  is  under  way  to  attempt  various  staging  approaches  with  the 
collected  data,  taking  into  account  treatment  as  well  as  grade.  These 
refinements  are  intended  to  promote  the  system  and  make  it  more  usable. 

7.  In  collaboration  with  the  American  Cancer  Society,  data  from  the  SEER 
Program  (cases  diagnosed  1967-73)  were  used  to  update  the  booklet  "Cancer 
Incidence,  Survival  and  Mortality  for  Children  under  15  Years  of  Age". 
This  booklet  is  intended  for  distribution  at  the  American  Cancer  Society's 
National  Conference  on  Care  of  the  Child  with  Cancer  at  Boston,  September 
11-13.  Survival  at  5  years  for  all  forms'  of  childhood  cancer  was  39%.  For 
some  of  the  other  sites,  the  percent  surviving  5  years  were:  Leukemia, 

15  (Acute  lymphocytic,  18),  Brain  and  Central  Nervous  System,  45,  Lymphomas, 
53,  (Hodgkin's,  78),  Wilms'  tumor,  65,  and  retinoblastoma,  82. 

8.  Work  has  continued  on  the  development  of  theory  for  the  design  and  eval- 
uation of  screening  programs  for  the  early  detection  of  disease.  Effort  has 
focused  on  the  theory  of  repetitive  screening  in  the  context  of  a  randomized 
controlled  trial.  Topics  being  investigated  include  age  dependence,  para- 
meter estimation  and  length  biased  sampling.  Considerable  effort  was 
directed  toward  the  Colon  Cancer  Control  Study  at  the  University  of  Minnesota 
which  is  funded  through  a  contract  from  DCBD,  NCI.  Pathology  and  death 
review  procedures  have  been  implemented  in  this  screening  project  and  the 
followup  methodology  has  been  reviewed. 

9.  In  collaboration  with  Dr.  Robert  Connor  of  the  Biometry  Branch,  NCI,  a  ^^ 
review  and  investigation  of  problems  in  the  evaluation  of  screening  proce-   > 
dures  was  undertaken.  The  focus  was  on  two  areas:  properties  of  screening 
tests  and  evaluation  of  screening  programs.  For  screening  tests,  a  framework 
was  established  to  compare  sensitivity,  specificity,  predictive  value,  cost, 
etc.  The  program  evaluation  phase  was  aimed  at  developing  a  methodological 
framework  for  the  design  and  analysis  of  a  screening  program.  Several  defin- 
itions of  mortality  measures  of  effectiveness  were  developed  and  the  effect 

on  each  of  lead  time  bias,  length  bias,  attenuation  and  time  of  analysis  was 
investigated.  Problems  associated  with  proxy  measures  such  as  stage  at  diag- 
nosis were  delineated.  The  reasons  for  the  necessity  of  a  randomized  con- 
trolled trial  were  outlined. 

10.  Members  of  the  Section  staff  who  were  involved  in  the  recent  review  of 
breast  cancer  screening  have  continued  to  work  on  unsolved  methodological 
problems  encountered  in  that  review.  In  particular,  the  uses  of  and  rela- 
tionships between  age  definitions  and  age  groupings  were  considered.  Age  at 
entry,  age  at  diagnosis  and  age  at  death  were  analyzed  using  methodology 
which  accounts  for  both  pre-randomization  and  post-randomization  stratifica- 
tion. It  was  found  that  different  definitions  and  groupings  can  lead  to 
different  inferences,  but  that  an  analysis  which  accounts  for  stratification 
can  remove  some  of  the  discrepancy. 
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11.  A  collaborative  effort  to  study  lung  cancer  in  uranium  miners  was 
initiated  with  Dr.  Thomas  Mason,  NCI,  Dr.  Geno  Saccomanno,  pathologist.  Grand 
Junction,  Colorado  and  Dr.  Victor  Archer,  epidemiologist.  Salt  Lake  City, 
Utah.  The  natural  history  of  lung  cancer  as  defined  by  sputum  cytology,  and 
the  influence  of  smoking,  radiation  and  demographic  variables  on  etiology 
were  investigated  using  a  descriptive  epidemiologic  approach  to  be  followed 
by  application  of  various  stochastic  models.  It  was  found  that  the  probabil- 
ity of  malignant  transformation  increases  with  increasing  severity  of  cellular 
atypia.  However,  for  intermediate  stages, of  atypia,  there  was  also  a  signi- 
ficant probability  of  disease  regression.  Further,  for  individuals  with 
moderate  atypia  and  heavy  radiation  exposure,  smoking  history  had  little 
effect  on  progression  through  intermediate  cytologic  stages;  however,  heavy 
smokers  were  less  likely  to  exhibit  regression  than  were  non-smokers.  The 
results  have  implication  for  preventive  programs  and  safety  regulation  legis- 
lation. Preliminary  findings  were  presented  at  the  meeting  of  the  American 
Society  of  Preventive  Oncology  in  March,  1978.  Arrangements  have  been  made 

to  cooperate  with  investigators  involved  in  a  similar  study  in  Canada. 

12.  Together  with  Professor  Marvin  Zelen  of  Harvard  University,  a  further 
examination  of  lead  time  and  length  bias  in  screening  was  undertaken.  The 
relationship  of  these  concepts  to  disease  natural  history  and  screening  para- 
meters was  explored  and  related  problems  in  the  evaluation  of  screening  pro- 
grams were  outlined.  A  method  of  adjusting  survival  for  lead  time  was  devel- 
oped. 

13,  Cooperation  with  the  Breast  Cancer  Cooperative  Group  has  continued  in 
analyzing  the  data  from  a  collaborative  study  of  the  relationship  of  clinical 
factors,  pathological  factors,  and  urinary  steroid  levels  to  recurrence 
within  two  years  of  diagnosis  for  patients  with  primary  breast  cancer.  A 
manuscript  describing  the  relationships  of  clinical  and  pathological  factors 
to  recurrence  has  been  accepted  for  publication.  The  essential  findings 
based  on  a  multivariate  analysis  of  the  data  were  the  statistically  signifi- 
cant relationships  to  recurrence  of  lymph  node  status,  blood  vessel  invasion, 
degree  of  differentiation  of  the  tumor,  tumor  size  and  age  at  diagnosis  for 
premenopausal  patients  and  lymph  node  status  and  tumor  size  for  postmenopausal 
patients.  Also,  for  premenopausal  patients  those  with  2-3  nodes  positive  had 
a  similar  recurrence  experience  to  those  with  4  or  more  nodes  positive 
whereas  for  postmenopausal  patients  those  with  2-3  nodes  positive  had  a  simi- 
lar recurrence  experience  to  those  with  0  or  1  node  positive.  These  observa- 
tions suggest  biological  differences  in  the  behavior  of  the  disease  by  meno- 
pausal status  and  could  have  implications  in  the  development  of  adjuvant 
treatment  strategies. 

14,  The  SEER  data  for  the  State  of  Connecticut  have  been  used  in  studying 
the  question  of  whether  or  not  cancer  patients  are  at  excess  risk  of  commit- 
ting suicide  subsequent  to  the  diagnosis  of  their  cancer.  Using  death  cer- 
tificate data  the  suicide  experience  has  been  established  for  Connecticut 
patients  diagnosed  during  1940-1969  and  compared  with  expected  suicide  rates 
for  the  State.  A  statistically  significant  relative  risk  of  2.5-3.0  has  been 
found  for  males  during  the  five  year  period  subsequent  to  diagnosis. 
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15.  Using  incidence  data  from  three  national  cancer  surveys  and  mortality 
data  for  the  entire  United  States,  a  study  of  the  trends  in  cancer  occurrence 
was  conducted.  Rates  among  males  have  been  increasing,  whereas  those  among 
females  have  been  decreasing.  In  the  past,  cancer  of  all  sites  combined 
occurred  more  frequently  among  females;  now  males  have  higher  rates  than  do 
females  of  the  same  race.  White  predominance  has  been  replaced  by  a  nonwhite 
excess  in  incidence  and  mortality  rates  among  males  and  a  nonwhite  excess  in 
female  mortality;  racial  differences  in  incidence  rates  among  females  have 
been  diminishing.  Increases  have  occurred  in  cancers  of  the  lung,  prostate 
gland,  breast  among  nonwhite  females,  pancreas,  kidney,  bladder  among  males, 
and  esophagus  among  nonwhites;  melanomas  have  increased  among  whites,  and 
lymphomas  have  increased  in  each  race-sex  group.  Meanwhile,  decreases  have 
occurred  in  cancers  of  the  uterus  (particularly  cervix),  stomach,  and  liver. 
Intestinal  cancer  has  increased,  whereas  rectal  cancer  has  decreased.  The 
incidence  of  thyroid  cancer  has  increased,  whereas  the  mortality  has 
decreased.  Without  lung  cancer,  the  incidence  of  all  cancer  types  combined 
among  white  males  would  be  decreasing  in  recent  years  rather  than  increasing. 

16.  The  summary  data  contrasting  survival  of  black  and  white  cancer  patients 
whose  disease  was  diagnosed  during  1960-66  and  1967-73,  presented  for  18 
forms  of  cancer,  were  derived  from  case  material  assembled  by  the  Cancer  Sur- 
veillance, Epidemiology  and  End  Results  (SEER)  Program.  The  average  black 
patient  was  younger  than  the  average  white  patient  during  both  periods. 
About  30%  of  the  cancers  in  black  patients  were  diagnosed  as  localized  neo- 
plasms, compared  to  40%  of  the  cancers  in  whites.  With  few  exceptions,  sur-  . 
vival  for  black  patients  with  each  form  of  cancer  has  continued  to  be  less   ( 
favorable  than  for  white  patients.  It  was  generally  closer  to  that  for  white 
patients  when  the  disease  was  localized,  but  whites  generally  still  had 
higher  survival  rates.  In  both  races,  survival  for  females  was  better  than 
for  males.  The  greatest  differential  in  survival  between  the  two  races  was 
for  cancer  of  the  bladder  and  cancer  of  the  uterine  corpus.  Multiple  myeloma 
was  one  type  of  cancer  for  which  survival  for  black  patients  was  more  favor- 
able than  for  white  patients  during  1967-73.  For  both  races,  survival  rates 
improved  slightly  between  1960-66  and  1967-73.  Lung  cancer  was  the  leading 
cancer  site  for  both  black  and  white  men  for  both  periods;  the  proportion 
increased  from  18  to  21%  for  whites  and  from  20  to  24%  for  blacks.  Among 
both  black  and  white  patients,  the  greatest  improvement  in  survival  between 
1960-66  and  1967-73  occurred  for  patients  with  Hodgkin's  disease.  Improve- 
ments were  also  notable  for  black  patients  with  cancer  of  the  prostate  gland, 
uterine  corpus,  and  stomach  and  for  those  with  multiple  myeloma.  Improvements 
were  less  dramatic  among  white  patients.  The  poorer  survival  results  for 
black  patients  may  have  been  associated  with  socioeconomic  factors. 

17.  A  major  publication.  Cancer  Patient  Survival,  Report  Number  5,  presented 
data  on  the  survival  experience  of  cancer  patients  diagnosed  during  the 
period  1950  to  1973.  Data  for  both  black  and  white  patients  for  39  forms  of 
cancer  were  included  in  the  analysis.  Except  for  cervical  cancer  among  white 
women,  there  have  been  improvements  in  the  5-year  relative  survival  rates  for 
both  black  and  white  patients  for  the  ten  leading  cancer  sites:  these  sites 
accounted  for  63  percent  of  all  cancers  among  whites  and  65  percent  among 
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blacks.  The  greatest  improvements  in  survival  among  black  patients  were  for 
those  with  cancers  of  the  breast,  prostate,  bladder,  and  rectum;  and  among 
white  patients  mainly  for  those  with  cancers  of  the  bladder  and  prostate. 
The  advantage  in  survival  for  white  patients  for  most  sites  cannot  be  com- 
pletely explained  by  the  higher  proportion  of  patients  diagnosed  in  an  earlier 
stage  of  diseas«e;  even  among  patients  with  localized  disease  whites  generally 
had  higher  survival  rates.  Several  authors  have  reported  previously  that 
socioeconomic  status  is  a  factor  in  survival  differentials. 

Significance  to  Biometric  Research  and  the  Program  of  the  Institute: 

Many  of  the  benefits  of  the  consultation  program  are  long  range  in  nature  and 
consist  of  setting  up  record  systems  and  study  situations  which  enlarge  the 
potential  study  resources  of  NCI  and  related  organizations.  The  research 
objectives  of  the  Institute  are  promoted  by  continued  work  on  the  integration 
of  various  study  techniques,  e.g.,  retrospective  and  prospective  studies, 
analyses  of  mortality  data  and  morbidity  surveys,  epidemiologic  investiga- 
tions and  cancer  registries.  An  example  of  the  interaction  between  epidimi- 
ologic  and  end  results  investigations  are  studies  of  prognostic  factors  and 
the  role  of  these  factors  in  cancer  etiology. 

Proposed  Course 

The  emphasis  of  this  project  has  been  on  examining  patterns  of  cancer  patient 
survival  in  relation  to  therapy,  extent  of  disease,  histologic  type,  etc. 
This  kind  of  activity  will  continue  as  new  studies  of  factors  related  to 
patient  survival  are  conducted.  In  addition,  emphasis  will  be  placed  on 
developing  a  better  understanding  of  the  interrelationship  of  cancer  inci- 
dence, patient  survival  and  cancer  mortality.  This  research  should  produce 
a  better  understanding  of  how  these  measures  can  be  utilized  in  assessing  the 
effect  of  introduction  of  new  preventive  measures,  screening  programs  and 
therapeutic  modalities. 

Analytic  studies  for  investigative  factors  related  to  cancer  etiology  will  be 
developed.  Special  emphasis  will  be  placed  on  environmental  or  occupational 
determinants  that  can  lead  to  preventive  measures. 

Activities  will  continue  on  the  development  of  methodology  for  the  design  and 
analysis  of  screening  programs.  New  models  for  the  analysis  and  comparison 
of  screening  designs  and  measures  of  effectiveness  will  be  developed.  The 
role  of  length-biased  sampling  in  the  analysis  and  interpretation  of  screen- 
ing data  will  be  studied.  It  is  anticipated  that  the  HIP  breast  cancer 
screening  study,  a  contract  of  the  Biometry  Branch,  will  continue  through  at 
least  15  years  of  follow-up  of  all  breast  cancer  cases,  and  that  the  results 
of  modelling  research  will  be  applicable  to  the  HIP  data  as  well  as  to  data 
from  screening  programs  for  other  cancers. 
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Work  during  the  past  year  has  included  the  following  activities:  The 
Japan-Hawaii  migrant  study  has  begun  to  shed  light  on  factors  associated  with 
high  risk  of  stomach  cancer  in  Japan  and  high  risk  of  colon  cancer  in  Hawaii. 
The  application  of  epidemiologic  methods  to  biochemical  research  is 
beginning  to  lead  to  an  understanding  of  factors  associated  with  mutagenicity. 
Study  of  trends  in  cancer  mortality  internationally  has  revealed  a  consistent 
world-wide  decrease  in  stomach  cancer.  Preliminary  analysis  of  cancer 
mortality  among  U.S.  Chinese  by  nativity  revealed  some  evidence  of  increased 
risk  of  colon  cancer  to  the  level  of  U.S.  whites,  comparable  to  the  findings 
among  Japanese  migrants. 
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Project  Description 


Objectives: 

To  describe  and  analyze  cancer  morbidity  and  mortality  in  human  populations; 
to  identify  factors  that  may  be  associated  with  the  occurrence  of  cancer; 
and,  to  identify  causative  or  promoting  factors  for  specific  sites  of  cancer 
through  comparison  of  high-risk  with  low-risk  populations,  taking  advantage 
of  natural  experiments  such  as  comparison  of  migrant  groups  with  their 
countries  of  origin. 

Methods  Employed: 

Several  different  studies  are  reported  here.  Therefore,  a  variety  of 
methods  are  being  used.  Where  appropriate  these  will  be  described  in  the 
following  sections. 

Major  Findings: 

Stomach  Cancer: 

Incidence  and  mortality  rates  for  stomach  cancer  in  Japan  are  among  the 

highest  in  the  world.  In  contrast,  the  corresponding  rates  for  the 

United  States  are  relatively  low,  even  among  the  Japanese  migrants  to  Hawaii. 

Thus,  for  the  past  several  years  a  cohort  of  8,000  men  of  Japanese 

ancestry,  living  in  Hawaii,  has  been  studied  to  relate  dietary  factors  as  g 

well  as  a  host  of  demographic  and  medical  variables  to  the  occurrence  of   f 

cancer.  Thus  far,  the  comsumption  of  salted  and  dried  fish  and  pickled 

"salted"  vegetables  appears  to  be  greater  among  those  with  stomach  cancer 

as  compared  with  controls.  It  is  strongly  suspected  that  intestinal 

metaplasia  of  the  stomach  lining  is  a  precursor  to  cancer  of  the  stomach. 

Thus,  a  considerable  effort  in  the  Japan-Hawaii  study  is  devoted  to  the 

epidemiology  of  intestinal  metaplasia.  Low  group  I  serum  pepsinogen 

levels  appear  to  be  associated  with  intestinal  metaplasia. 

Colon  and  Rectum  Cancer: 


Japanese  migrants  to  the  United  States  have  shown  colon-rectum  cancer  rates 
that  have  increased  from  the  low  level  in  Japan  to  the  high  level  of 
United  States  whites.  The  previously  reported  case-control  study  of 
Japanese  migrants  in  Hawaii  exploring  dietary  exposures  in  particular, 
found  excess  risks  for  Western  style  meals,  beef  and  string  beans.  A 
companion  case-control  study  of  three  prefectures  in  Japan,  involving 
588  patients  and  1,176  controls  has  been  carried  out.  Much  less  beef  is 
consumed  in  Japan  than  in  Hawaii,  though  legume  consumption  is  similar. 
Analysis  of  the  data  failed  to  reproduce  the  significant  findings  of  beef 
and  string  beans  in  Hawaii,  or  to  reveal  any  other  food  associated  with 
significantly  higher  or  lower  risk  of  colon  and  rectum  cancer. 

Pathology  data  were  collected  from  340  Japanese  colon-rectum  cases  in 
Hawaii.  The  data  include  location,  size  and  depth  of  tumor,  number  and 
types  of  polyps,  positive  nodes  and  lymph  involvement.  The  data  are  being 
analyzed  to  study  the  interrelationships  of  the  various  factors,  including 
the  possible  polyp-cancer  relationship. 
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The  polyp-colon  cancer  relationship  has  also  been  investigated  in  a 
descriptive  pathological  study  in  Colombia.  A  correlation  was  found 
between  the  prevalence  of  adenomatous  polyps  and  colon  cancer  in  several 
communities.  This  work  is  now  being  extended  through  collaboration  with 
other  Latin  American  countries  where  cancer  registries  already  exist. 

Through  the  Kuakini  project  in  Hawaii  some  important  epidemiologic  work 
in  colon  cancer  is  now  going  on  using  fecal  chemistry  as  a  basis.  The 
Ames  test  for  mutagenicity  is  being  used  to  screen  fecal  specimens  from 
large  samples  of  people  to  determine  the  presence  of  mutagens  and  to 
relate  these  findings  to  other  measures  on  these  individuals.  Thus  far 
fecal  samples  from  72  individuals  in  Japan  have  been  tested  and  18%  were 
found  to  be  positive  for  mutagens.  Samples  from  125  Hawaiian  Japanese 
have  been  tested  and  37%  were  found  positive.  Investigators  at  the 
University  of  Hawaii  have  been  collaborating  on  this  research.  In  their 
work  on  development  of  a  new  bacterial  assay  for  mutagens  using  a 
particular  strain  of  E.  coli,  they  discovered  an  alternative  method  for 
the  activation  of  nitrosamines  which  involves  the  enzymatic  transfer  of  the 
nitroso  group  from  the  nitrosamine  to  an  amide  or  urea  acceptor  to  produce 
a  direct-acting  mutagen.  In  another  strain  of  E.  coli  they  discovered  an 
enzyme  which  can  destroy  the  direct-acting  mutagen  produced  in  the  exchange 
reaction.  These  two  enzymatic  activities  have  been  discovered  to  be  present 
in  fecal  bacteria.  Studies  on  the  isolation  and  purification  of  these 
enzymes  are  now  underway.  They  have  been  using  the  presence- of  these 
enzymes  as  an  epidemiological  tool  to  correlate  with  high  and  low  risk  of 
colon  cancer.  They  have  assayed  fecal  samples  from  52  Hawaiian  Japanese 
and  found  the  exchange  enzyme  in  46%  and  the  suppressor  enzyme  in  38%  of 
the  samples.  In  33  fecal  samples  from  Japan,  they  found  exchange  activity 
in  21%  and  suppressor  activity  in  72%.  Therefore,  the  exchange  enzyme 
appears  to  be  more  common  in  Hawaii,  while  the  suppressor  enzyme  appears 
to  be  twice  as  common  in  Japan. 

International  Trends  in  Cancer  Mortality 

Using  data  available  from  the  World  Health  Organization  Data  Bank,  trends 
in  cancer  mortality  are  examined  for  42  countries  during  the  time  period 
1950-1974.  For  comparison  purposes  the  countries  are  grouped  into  six 
geo-politically  homogeneous  sets,  namely:  Eastern  and  Southern  Europe 
(Czechslovakia,  Greece,  Hungary,  Italy,  Poland,  Portugal,  Spain, 
Yugoslavia);  Western  Europe  (Austria,  Belgium,  France,  Federal  Republic 
of  Germany,  Netherlands,  Switzerland);  North  America  and  the  United 
Kingdom  (Canada,  USA,  Australia,  England  and  Wales,  New  Zealand,  Northern 
Ireland,  Scotland);  Northern  Europe  (Denmark,  Finland,  Iceland,  Ireland, 
Norway,  Sweden);  Latin  America  (Chile,  Colombia,  El  Salvador,  Mexico, 
Panama,  Trinidad  and  Tobago,  Uruguay,  Venezuela);  and  Asia  and  Africa 
(Egypt,  Hong  Kong,  Israel,  Japan,  Mauritius,  Sri  Lanka,  Thailand).  To 
facilitate  comparison  mortality  rates  were  age-standardized  to  a  composite 
of  the  populations  of  the  countries  involved. 
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In  general  trends  were  similar  for  the  European  countries,  North  American  ^^ 
and  the  United  Kingdom.  Trends  for  the  Asian  and  African  countries  were 
generally  in  the  same  direction  as  those  above  but  lower  in  magnitude. 
Trends  for  the  Latin  American  countries  were  often  opposite  those  of  the 
other  groups.  Rates  for  males  for  total  cancer  mortality  increased  between 
1950  and  1974  while  those  for  females  remained  essentially  unchanged  or 
slightly  decreased.  Stomach  cancer  mortality  decreased  (except  Mauritius) 
while  intestinal  cancer  mortality  increased  (except  Scotland).  Lung  cancer 
rates  increased  sharply  among  males  (except  Egypt  and  El  Salvador)  and  among 
females  (particularly  in  the  USA,  the  United  Kingdom  and  Hong  Kong).  Breast 
cancer  mortality  showed  a  small  increase  in  most  countries.  Cervical  cancer 
mortality  declined  in  the  USA,  the  United  Kingdom  and  several  Northern  and 
Western  European  countries  while  it  increased  in  the  Eastern  European  and 
Latin  American  countries.  Mortality  due  to  endometrial  cancer  declined 
except  in  Mauritius,  Poland  and  Portugal. 

Cancer  Mortality  Among  the  Chinese  in  the  United  States: 
Little  is  known  of  nativity  differences  in  cancer  mortality  among  the 
U.S.  Chinese.  Following  up  on  an  earlier  investigation  on  this  subject, 
comparisons  are  made  of  erdai  (native-born  U.S.  Chinese)  and  idai 
(foreign-born)  cancer  mortality  patterns  for  the  years  1968-1972. 

Preliminary  findings  confirm  what  have  been  indicated  earlier  that 
Chinese  in  the  U.S.  present  a  distinctive  site  profile  of  cancer  risks. 
Among  males,  the  noteworthy  characteristics  have  been  the  low  risk  for     ^j^ 
prostate  and  high  risks  for  nasopharynx,  liver  and  esophagus.  However,    ^^ 
the  risk  magnitude  of  the  last  two  mentioned  appeared  to  diminish 
considerably  in  erdai  between  1960  and  1970.  Also,  for  cancer  of  the 
nasopharynx,  a  much  depressed  SMR  is  shown  for  erdai ;  the  foreign/native 
born  ratio  rose  from  1.5  to  3.2  One  suspected  environmental  effect,  the 
continuing  rise  of  colon  cancer  to  the  U.S.  white  level,  conforms  to  the 
experience  noted  for  migrants  from  Japan  and  from  those  European  countries 
where  low  colon  cancer  risks  have  prevailed. 

Among  females,  the  low  risk  for  breast  cancer  and  the  high  risk  for  lung 
cancer  remain  outstanding.  However,  the  expected  upward  displacement  of 
corpus  uterus  and  ovary,  based  on  the  experience  of  other  migrants  to  the 
U.S.  including  Japan,  seems  to  require  longer  time  to  become  materialized 
among  the  Chinese. 

The  findings  will  be  interpreted  against  age-specific  profiles,  along  with 
the  general  pattern  described  for  Asian  Chinese  during  comparable  years. 
Areas  for  future  research  are  suggested. 

Cancer  Mortality  Among  Japanese  in  the  United  States: 

Cancer  mortality  studies  of  Japanese  and  other  migrants  have  shown  that 

cancer  risks  do  not  conform  to  a  single  pattern,  but  are  site-specific, 

with  some  sites  showing  rates  changing  to  approach  those  of  the  host 

population,  and  others  remaining  similar  to  those  in  the  home  country.      M^ 

This  is  an  update  of  earlier  work  comparing  the  mortality  experience  of     ^^ 
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U.S.  Japanese,  1968-1972  with  U.S.  whites  and  with  Japanese  in  Japan, 
with  emphasis  on  examining  long-term  patterns  by  nativity  (Issei  and 
Nisei). 

Preliminary  findings  confirm  the  previous  results  of  high  rates  persisting 
for  cancer  of  the  stomach,  esophagus  and  liver,  low  rates  persisting  for 
breast  cancer  among  females,  and  with  rates  of  colon  cancer  rising  to  the 
level  of  U.S.  whites. 

Nativity  differences  will  be  studied  more  fully  than  before,  with  the 
advantage  of  increasing  numbers  of  older  Nisei.  In  addition  to  standardized 
mortality  ratios,  age-specific  patterns  by  site  will  be  reviewed. 

Norwegian  Migrant  Study: 

This  project  was  begun  several  years  ago  to  study  the  effect  of  dietary, 
environmental  and  socioeconomic  factors  on  cancer  and  other  diseases  among 
Norwegians  and  their  relatives  in  the  United  States.  During  the  past  ten 
years,  over  40,000  individuals  have  been  interviewed  or  followed  for  cancer 
diagnoses  or  cancer  deaths.  The  cohorts  being  followed  were: 

1.  A  sample  of  the  adult  population  of  Norway  (over  24,000  people). 

2.  Siblings  living  in  Norway  of  migrants  to  the  U.S.  (about  14,000). 

3.  Members  of  the  families  of  patients  interviewed  in  the 
Norwegian  case-control  study  of  gastrointestinal  cancer 
(about  17,000). 

4.  Patients  interviewed  in  case-control  studies  (about  550  cases 
and  1 ,600  controls). 

The  data  have  been  collected  and  will  be  analyzed  during  the  coming  year 
by  staff  members  of  the  Biometry  Branch  in  collaboration  with  the 
Norwegians. 

Significance  of  the  Program  to  the  Institute: 

This  program  helps  establish  baselines  for  cancer  mortality  and  morbidity 
in  various  populations  from  which  changes  can  be  measured,  ascertains  trends 
in  risks  which  may  reflect  the  action  of  various  etiologic  agents, 
identifies  high-  and  low-risk  population  groups  which  can  be  studied  and 
compared,  and  provides  observations  on  human  populations  useful  for 
correlation  with  laboratory  studies.  Ad  hoc  investigations  are  undertaken 
because  of  unusual  or  unexpected  findings  from  the  routine  monitoring  of 
incidence  and  mortality  rates. 

The  migrant  population  studies  represent  a  major  biometric  effort  of  the 
Institute.  If  these  studies  elucidate  the  environmental  factors  involved 
in  the  incidence  of  certain  forms  of  cancer  and  indicate  those  which  are 
predominantly  environmental  and  those  which  are  predominantly  genetic,  it 
may  be  possible  to  apply  these  findings  to  the  United  States  population  for 
purposes  of  cancer  prevention  and  cancer  control. 
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Proposed  Course  of  the  Project: 

Detailed  analyses  of  the  Japanese-Hawaiian  data  on  diet  in  relation  to 
stomach  and  colon-rectum  cancer  will  be  carried  out.  This  will  be  coupled 
with  intensive  study  of  the  epidemiology  of  fecal  mutagens. 

The  large  volume  of  data  from  the  Norwegian  migrant  study,  collected  over 
a  10-year  period,  will  be  organized  and  systematic  analysis  of  the 
dietary  data  will  be  carried  out. 

Exploration  of  the  role  of  cancer  registries  in  Latin  American  countries 
in  studies  of  factors  associated  with  the  incidence  of  various  forms  of 
cancer  will  be  carried  out. 

Because  of  the  data  limitations,  cancer  by  marital  status  remains  a 
neglected  area  of  research.  An  examination  of  information  collected  in 
the  TNCS  could  provide  some  clues  to  such  a  relationship.  Interpretation 
of  findings  will  be  made  within  the  historical  context,  based  on  a 
systematic  review  of  literature  on  this  subject. 

Based  on  the  findings  of  mortality  among  clergymen  in  five  Protestant 

denominations,  an  attempt  will  be  made  to  speculate  on  certain  positive 

and  negative  health  risks  among  the  clergy,  on  the  basis  of  which  the 

frame  of  reference  for  an  epidemiology  of  clerical  health  may  be  constructed^ 

Such  a  conceptual  scheme  would  be  useful  for  examination  of  health  risks   ^^ 

among  other  learned  professions,  about  which  practically  little  is  known. 

Critical  review  of  epidemiologic  research  on  cancer  and  related  diseases 
in  China  will  be  continued.  Plans  for  a  study  of  cancer  and  living  habits 
among  the  Chinese  is  still  being  contemplated. 
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King,  H.  and  Locke,  F.B.:  A  Century  of  Occupational  Transition  Among 
the  Chinese,  with  Particular  Reference  to  Health  Risks.  IN  PRESS. 

Locke,  F.B.  and  King,  H.:  Mortality  Among  Baptist  Clergymen,  with  Special 
Reference  to  Cancer.  SUBMITTED  FOR  PUBLICATION. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  purpose  of  this  project  is  to  provide  consultative  services  in  statistical 
and  epidemiological  methodology  in  the  design,  interpretation,  and  evaluation 
of  clinical  trials  and  other  studies  requiring  this  kind  of  expertise.  For 
some  trials  the  section  provides  full  statistical  support  including  development 
of  detailed  study  plans,  randomization  of  patients,  collection,  processing, 
editing,  and  analysis  of  data,  and  preparation  of  scientific  papers.  At 
present,  members  of  the  section  are  involved  in  studies  concerned  with  prostate 
cancer,  bladder  cancer,  lung  cancer,  thyroid  cancer,  breast  cancer,  testicular 
cancer,  and  mycosis  fungoides.  Other  major  consultative  activities  include 
membership  on  advisory  committees,  grant  and  contract  funding  reviev</  committees, 
and  reviev/  of  scientific  articles  concerned  with  clinical  trials. 
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Project  Description 

Objectives: 

To  provide  consultative  services  in  statistical  and  epidemiological 
methodology  in  the  design,  interpretation  and  evaluation  of  clinical  trials. 
During  the  past  year  the  Section  has  provided  full  statistical  support  for 
two  trials.  The  first  is  concerned  with  immunotherapy  in  stage  I  lung 
cancer,  and  the  second  with  treatment  of  rapidly  growing  inflammatory  breast 
cancer  in  Tunisia.  Other  major  projects  have  included  the  continued  analysis 
of  data  on  prostate  and  bladder  cancer,  analysis  of  a  large  set  of  data  on 
thyroid  cancer,  and  continuing  progress  in  developing  a  central  data  bank 
for  patients  with  breast  cancer  studied  in  projects  funded  by  the  Breast 
Cancer  Task  Force  Treatment  Committee. 

Methods  Employed: 

Standard  methods  of  biometry,  statistics,  probability,  and  epidemiology  with 
necessary  modification  as  required  by  the  particular  problem.  New  techniques 
are  developed  by  the  personnel  working  in  the  Section  to  handle  specific 
problems  (see  Project  No.  Z01-CP-04409-03-B). 

The  most  important  projects  of  the  Section  will  be  described  separately. 
Generally,  in  consultations  on  clinical  trials,  members  of  the  Section  assist 
the  investigators  in  developing  detailed  study  protocols,  in  determining  the 
numbers  of  patients  necessary  for  the  study,  in  deciding  what  data  should  be 
recorded  and  at  what  intervals  in  time,  and  in  developing  forms  for  the 
recording  of  data.  They  advise  on  proper  methods  of  analysis  of  the  final 
data  or  undertake  these  analyses  themselves.  Such  assistance  is  generally 
acknowledged  in  the  publication  of  findings  by  the  medical  investigators. 

Prostate  Cancer: 

During  the  past  year  we  have  continued  a  major  study  of  pathological  variables 
in.  prostatic  cancer  in  collaboration  with  Drs.  Mostofi  and  Harada  of  the 
Armed  Forces  Institute  of  Pathology.  All  these  patients  had  been  entered 
in  the  randomized  clinical  trials  of  treatment  for  prostatic  cancer  conducted 
by  the  Veterans  Administration  Cooperative  Urological  Research  Group  (VACURG). 
Since  our  Section  has  been  responsible  for  statistical  activities  in  these 
trials,  detailed  clinical  and  follow-up  information  was  available  on  all 
patients.  The  original  slides  used  in  making  the  diagnoses  were  reviewed 
and  the  information  was  recorded  on  some  71  histological  and  cytological 
variables.  The  importance  of  these  features  were  assessed  against  the 
survival  of  the  patients  in  an  attempt  to  develop  important  prognostic 
information  for  this  disease  and  to  formulate  a  reliable  grading  system. 
Dr.  Byar  and  Mr.  Corle  had  previously  worked  with  Dr.  Gleason  on  developing 
a  grading  system  for  prostate  cancer  and  one  purpose  of  this  new  study  was 
to  see  if  additional  information  could  be  obtained  by  examining  the 
histological  slides  which  would  permit  more  refined  prognosis  for  individual 
patients.  In  addition.  Dr.  Mostofi  wanted  to  investigate  the  adequacy  of  a 
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grading  system  based  on  nuclear  anaplasia  as  opposed  to  the  overall 
histological  pattern  employed  in  the  Gleason  system.  The  results  of  this 
study  were  presented  at  a  workshop  on  the  histological  classification  of 
prostatic  cancer  sponsored  by  the  National  Prostatic  Working  Cadre  and  the 
American  Cancer  Society  in  early  June  of  1978. 

Drs.  Byar  and  Green  have  analyzed  data  on  134  patients  with  Stage  I  prostatic 
cancer  who  underwent  a  staging  laparotomy.  Their  analysis  was  designed  to 
determine  whether  other  variables  such  as  the  results  of  the  lymphangiogram, 
the  acid  phosphatase  determination,  the  size  of  the  primary  lesion,  the  grade 
of  the  tumor,  and  the  extension  beyond  the  prostatic  capsule  could  predict 
the  results  of  the  staging  laparotomy.  This  analysis  was  performed  by  means 
of  a  logistic  regression  model  used  in  a  step-wise  fashion  to  identify 
important  covariates.  It  was  found  that  some  subsets  of  patients  could  be 
identified  in  which  positive  lymph  nodes  at  laparotomy  were  almost  certain 
to  be  found  whereas  in  other  subsets  of  patients  the  combination  of  clinical 
variables  was  such  that  the  probability  was  extremely  low.  The  results  of 
this  analysis  may  be  used  in  restricting  laparotomy  to  the  patients  in  whom 
the  operation  is  likely  to  produce  useful  additional  information. 

Dr.  Byar  and  Mr.  Corle  have  been  studying  the  prognostic  significance  of  the 
initial  acid  phosphatase  and  changes  in  the  acid  phosphatase  after  hormonal 
treatment  of  prostatic  cancer  patients.  As  part  of  the  same  study  they 
have  been  attempting  to  quantify  the  average  time  after  a  rise  in  the  acid 
phosphatase  until  metastasis  has  been  detected  by  x-ray  so  that  this       ^ 
measurement  can  be  used  more  effectively  as  a  biological  marker  in  monitoring' 
the  course  of  the  disease.  Most  of  the  analytic  work  is  now  finished  and  a 
publication  is  being  prepared. 

During  the  past  year,  a  paper  was  completed  and  accepted  for  publication 
concerning  the  prognostic  significance  of  serum  haptoglobin  measurements  in 
patients  with  prostatic  cancer  based  on  data  from  the  VACURG  studies.  Other 
studies  underway  concerned  with  prostate  cancer  include  comparison  of 
patients  randomized  either  to  radical  prostatectomy  or  to  no  treatment  who 
presented  with  Stages  I  and  II  of  the  disease.  Although  few  patients  have 
died  from  cancer,  measures  of  progression  of  disease  such  as  increased  acid 
phosphatase,  appearance  of  bone  metastases,  or  increased  size  of  primary 
lesion  are  being  assessed  for  this  comparison.  As  far  as  we  are  aware,  this 
is  the  only  randomized  comparison  of  surgery  versus  no  therapy  in  early 
prostatic  cancer  and  thus  should  provide  important  information  unavailable 
elsewhere. 

Bladder  Cancer  and  Bladder  Stones: 

During  the  past  year  two  papers  have  been  published  based  on  separate  VACURG 
studies  of  bladder  cancer.  In  the  first  of  these,  patients  with  non- 
infiltrating Stage  I  cancer  were  randomized  to  receive  either  placebo, 
pyridoxine  (vitamin  B^),  or  intra-vesical  instillation  of  thiotepa.  In 
all  three  groups  new  or  recurrent  tumors  were  removed  by  transurethral 
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resection  and  the  time  until  recurrence  and  number  of  recurrences  were 
compared  for  the  three  treatments.  The  results  of  this  study  indicated 
that  thiotepa  was  more  useful  than  pyridoxine  or  placebo  in  reducing  the 
number  of  recurrences,  but  the  most  interesting  finding  was  that  a  subset 
of  the  patients  may  definitely  have  been  helped  by  pyridoxine.  These  results 
have  been  so  interesting  that  they  have  stimulated  a  group  in  England  to 
begin  a  new  trial  comparing  placebo  and  pyridoxine  including  measurements 
of  tryptophan  metabolites  in  order  to  try  to  identify  the  subset  of  patients 
who  may  benefit  from  the  vitamin  therapy.  Dr.  Byar  has  been  very  active  in 
assisting  in  the  design  of  this  study.  The  second  study  published  this 
year  was  an  update  of  a  previous  study  of  patients  with  Stage  II  and  III 
bladder  cancer,  comparing  radiotherapy  versus  surgery  versus  the  combination 
of  radiotherapy  and  surgery.  It  has  now  been  possible  to  extend  the  survival 
curves  out  to  10  years  and  no  significant  differences  between  the  treatments 
were  detected. 

Some  months  ago  an  article  in  the  New  England  Journal  of  Medicine  discussed 
the  use  of  two  substances  extracted  from  the  urine  as  predictive  factors 
for  the  development  of  bladder  stones.  A  study  with  8  cases  and  8  controls 
was  presented  and  showed  high  predictability  for  these  two  substances; 
although  the  basic  conclusions  of  this  study  were  most  likely  correct,  the 
statistical  analysis  was  not  valid  because  the  measurements  were  treated  as 
independent  although  they  had  been  taken  serially  from  the  same  individuals. 
Dr.  Muenz  reanalyzed  these  data  using  discrimination  techniques  appropriate 
for  serially  correlated  data. 

Drs.  Byar  and  Green  in  collaboration  with  Dr.  James  Elliot  of  the  Stanford 
Veterans  Administration  Hospital  analyzed  data  from  147  urine  specimens  to 
see  which  physical  characteristics  of  the  urine  were  related  to  the  presence 
of  crystals  in  the  urine.  They  found  that  the  PH  of  the  urine,  the 
conductivity,  and  the  specific  gravity  were  significantly  related  to  the 
presence  of  urine  crystals.  Findings  with  respect  to  PH  were  particularly 
interesting  in  that  crystals  were  more  common  when  the  PH  of  the  urine  was 
in  the  middle  range,  roughly  5.3  to  5.6,  compared  to  either  higher  or  lower 
values. 

Thyroid  Cancer: 

Drs.  Byar  and  Green  continued  with  a  detailed  analysis  of  data  from  a 
registry  of  thyroid  cancer  patients  sponsored  by  the  European  Organization 
of  Research  on  the  Treatment  of  Cancer  (EORTC).  The  purposes  of  this 
analysis  was  to  identify  prognostic  factors  for  thyroid  cancer  which  might 
be  of  use  in  the  design  of  future  clinical  trials.  After  extensive 
editing  and  examination  of  these  data,  they  fit  Wei  bull  models  in  order  to 
gain  further  insight  into  the  relative  importance  of  these  prognostic 
factors  and  developed  a  simple  prognostic  index  which  may  be  used  by 
clinicians  to  assign  patients  to  risk  groups.  Dr.  Byar  reported  on  this 
analysis  in  a  meeting  of  the  EORTC  thyroid  group  in  Reims,  France  in 
April,  1978. 
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Data  Center  for  Breast  Cancer  Studies: 

Two  years'  ago  at  the  request  of  the  Breast  Cancer  Task  Force,  the  Section 
undertook  to  establish  a  data  center  for  studies  of  breast  cancer.  Initially, 
this  program  was  requested  by  the  Treatment  Committee  of  the  Task  Force  for 
three  purposes:  (1)  to  compare  surgical  adjuvant  studies  for  early  breast 
cancer;  (2)  to  relate  clinical  data  to  estrogen  receptor  measurements 
performed  in  their  core  laboratory  in  Worcester,  Massachusetts;  and  (3) 
to  collect  clinical  data  to  be  correlated  with  biochemical  marker  data. 
Considerable  work  was  accomplished  on  this  project  during  the  past  year 
and  at  present  we  have  data  on  some  1500  women  with  breast  cancer  who  have 
also  had  estrogen  receptor  studies  performed.  This  number  presents  an 
increase  of  1,000  patients  over  the  number  reported  last  year  and  considerably 
more  cases  will  be  added  in  the  coming  year.  Analyses  of  these  data  have 
revealed  that  estrogen  receptor  values  in  primary  breast  cancer  have 
prognostic  significance  even  in  the  absence  of  endocrine  therapy.  Specifically, 
patients  with  values  below  10  femtomoles  per  mg  of  cyotosol  protein  have 
significantly  shorter  disease  free  intervals  than  patients  with  higher  values. 
Also,  plans  have  been  completed  for  collecting  data  on  a  large  number  of 
women  for  evaluation  of  biological  markers  for  breast  cancer  in  cooperation 
with  the  Marker  Group  of  the  Breast  Cancer  Task  Force,  a  group  comprised  of 
members  from  both  the  Treatment  and  Diagnosis  committees.  Centers  for 
participation  in  this  project  were  selected  in  May,  1977,  and  data  acquisition 
has  begun.  Serum  samples  on  some  500_ women  have  been  collected  and  stored  |^ 
at  the  Mayo  Clinic.  The  Section  is  responsible  for  the  collection,  editing, ^^ 
and  analysis  of  all  data,  and  for  providing  a  continually  updated  inventory 
of  material  in  the  serum  bank.  It  is  anticipated  that  this  project  will  be 
continued  for  a  number  of  years  and  that  members  of  the  Section  will  be 
continually  involved  with  the  collection  and  interpretation  of  these  data. 

Inflammatory  Carcinoma  of  the  Breast  in  Tunisia: 

Dr.  Muenz  has  been  studying  epidemiological,  clinical,  and  prognostic  aspects 
of  an  agressively  evolving  form  of  inflammatory  carcinoma  seen  in  Tunisia. 
His  study  concerns  the  relation  between  epidemiological  characteristics, 
mostly  related  to  the  patient's  reproductive  history,  and  her  prognosis. 
Specifically,  he  compared  epidemiological  characteristics  between  women,  all 
of  whom  had  breast  cancer,  but  only  some  of  whom  had  the  agressively 
evolving  variety.  He  found  that  aspects  of  the  patient's  reproductive 
history,  perhaps  many  years  removed  from  the  development  of  disease,  were 
associated  with  the  distinction  between  these  two  forms  of  breast  cancer. 

Sixty  patients  have  been  admitted  to  the  clinical  trial  described  in  last 
year's  report.  In  this  trial  two  forms  of  local  therapy  are  compared  with 
and  without  chemotherapy.  Early  results  suggest  that  chemotherapy  may  be 
helpful,  but  comparison  between  the  two  forms  of  local  control  would  be 
premature. 

Besides  continued  follow-up  and  data  gathering,  goals  for  the  coming  year  in^ 
this  trial  include  relating  the  effectiveness  of  chemotherapy  to  tests  of  ▼* 
immunological  competence. 
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Psychological  Aspects  of  Breast  Cancer: 

Dr.  Muenz  is  chief  statistician  for  a  large  prospective  epidemiological 
study  concerning  psychological  consequences  of  mastectomy.  While  it  is 
widely  believed  that  women  who  have  had  a  mastectomy  suffer  significantly 
more  psychological  morbidity  than  do  women  who  have  not  experienced  this 
loss,  there  is  little  "hard"  evidence  of  this.  If  indeed  it  is  true  that 
in  the  year  following  mastectomy  some  women  suffer  significantly  heightened 
psychological  morbidity  relative  to  others,  then  it  might  be  possible  to 
predict  who  these  women  are,  based  upon  demographic  characteristics  and 
routine  psychological  examination.  In  a  cooperative  study  involving  five 
institutions,  600  women  having  undergone  mastectomy,  300  women  having 
undergone  cholecystectomy,  300  women  with  benign  biopsies  for  breast 
disease,  and  300  healthy  women  will  be  studied.  Ultimately,  the  600  women 
will  be  seen  four  times  during  the  course  of  one  year  and  the  900  women 
will  be  seen  once  each,  all  in  the  three  month  time  blocks  following  the 
initiating  event  or  the  onset  of  the  study  (for  healthy  women).  To  date, 
130  women  have  entered  the  study. 

Trials  for  Lung  Cancer: 

Dr.  Gail  is  statistician  for  the  Lung  Cancer  Study  Group  which  includes  the 
Mayo  Clinic,  M.D.  Anderson  Tumor  Hospital,  University  of  California  School 
of  Medicine  (UCLA),  Virginia  Mason  Clinic,  Vanderbilt  University,  and 
Princess  Margaret  Hospital.  This  group  has  the  potential  to  recruit  over 
100  stage  I  lung  cancer  patients  per  year.  A  double-blind  trial  of 
intrathoracic  BCG  immunotherapy  versus  conventional  therapy  in  stage  I 
patients  with  resected  disease  has  begun  and  over  60  patients  are  now  on 
study.  Two  other  protocols  are  being  refined.  One  is  a  three- arm  comparison 
of  radiotherapy,  radiotherapy  plus  levamisole,  and  conventional  therapy  in 
stage  II  and  III  resectable  patients  with  squamous  cell  tumors.  The  other 
is  a  study  comparing  a  regime  of  cis- platinum,  Cytoxan,  and  adriamycin 
versus  BCG  plus  levamisole  in  stage  II  and  III  patients  with  resectable 
adenocarcinoma  or  large  cell  carcinoma. 

Lung  Cancer  Epidemiology: 

Dr.  Levin  has  continued  his  collaboration  with  Dr.  Marvin  Schneiderman  on 
factors  associated  with  changing  patterns  of  lung  cancer  in  the  U.S.  He 
is  also  currently  working  with  Drs.  James  Murray,  Pierre  Decoufle 
(Environmental  Epidemiology  Branch)  and  Gene  Rogot  (National  Heart,  Blood 
and  Lung  Institute)  on  an  analysis  of  lung  cancer  among  U.S.  Veterans. 
This  study  is  a  follow-up  to  the  earlier  work  of  Kahn  and  Dorn  of  a  cohort 
of  over  290,000  men.  The  data  will  be  examined  to  confirm  earlier  findings 
of  increased  risk  for  lung  cancer  as  a  function  of  smoking  and  to  see  if 
the  increased  risk  still  applies  to  men  who  stopped  smoking. 
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Sickle  Cell  Crisis  Trial: 

Dr.  Gail  is  acting  as  statistician  for  a  controlled  clinical  trial  of 
carbamide  (urea)  prophylaxis  against  sickle  cell  crisis.  Approximately 
80  homozygous  S  patients  have  been  recruited  in  Ghana  for  this  study  which 
began  in  September,  1976.  The  therapy  has  been  well  tolerated,  and  the 
data  have  been  promptly  reported,  but  no  statistically  significant  differences 
in  crisis  rate  have  been  demonstrated  to  date.  Follow-up  is  expected  to  last 
at  least  another  3  months. 

Immunodi agnostic  Skin  Tests  for  Melanoma: 

Dr.  Gail  has  collaborated  as  statistician  on  work  to  improve  the  sensitivity 
of  immunodi agnostic  skin  tests  for  melanoma.  Virus  infected  melanoma  cell 
extracts  exhibited  markedly  greater  sensitivity,  without  loss  of  specificity, 
than  non- infected  melanoma  cell  extracts. 

Other  Consultative  Activities: 

Dr.  Byar  served  on  a  special  ad  hoc  committee  of  the  National  Cancer  Institute 
concerned  with  s"'"'jdying  the  problem  of  laetrile  use  in  humans.  During  the 
early  part  of  this  past  year  that  was  a  very   time  consuming  activity 
involving  frequent  meetings  with  representatives  of  the  NCI,  the  CDC,  and 
the  FDA,  Finally,  it  was  decided  that  a  retrospective  analysis  of  data     ^ 
would  be  attempted  and  a  protocol  was  written  for  this  study.  ^ 

Dr.  Byar  agreed  to  serve  as  a  consultant  to  the  Nutrition  Program  of  the 
NCI  at  the  request  for  Dr.  Gio  Gori .  He  has  met  frequently  with 
Dr.  Margaret  Wesley,  a  statistician  employed  by  contract  in  connection  with 
these  studies,  to  discuss  data  management  and  analysis  for  these  projects, 
has  assisted  in  assessing  the  current  state  of  their  program,  and  has 
advised  concerning  priorities  for  analysis  of  data  already  collected  as 
well  as  future  projects. 

At  the  request  of  Dr.  Robert  Gordon,  head  of  the  NIH  clinical  trials  committee, 
Dr.  Byar  agreed  to  assist  in  planning  the  5th  Annual  Symposium  on 
Coordinating  Clinical  Trials.   In  the  past,  this  activity  has  been  undertaken 
mainly  by  members  and  contractors  of  the  National  Heart  and  Lung  Institute, 
but  this  group  felt  that  they  wished  to  broaden  the  scope  of  their  meeting 
by  including  scientists  concerned  with  the  analysis  of  data  in  cancer 
clinical  trials. 

Dr.  Gail  serves  as  a  consultant  to  the  Immunodiagnosis  Cormiittee  of  the  NCI. 
He  supervises  statistical  evaluation  of  promising  immunodiagnostic  tests  for 
this  committee,  and  he  advises  the  Committee  in  its  deliberations. 

Dr.  Green  serves  as  consultant  to  the  Committee  on  Cancer  Immunotherapy, 
chaired  by  Dr.  William  Terry.  This  comnittee  oversees  many  contracts 
dealing  with  various  aspects  of  cancer  immunotherapy,  involving  both 
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animal  studies  and  clinical  trials,  relating  to  a  wide  variety  of  cancer 
types.  Dr.  Green  acts  as  advisor  on  all  aspects  of  experimental  design  and 
analysis  and  is  involved  in  all  stages  of  the  Conmittee's  work,  including 
generation  of  requests  for  proposals,  awarding  of  contracts,  and  review  of 
on-going  studies. 

Dr.  Green  has  investigated  some  of  the  issues  involved  in  demonstration 
projects  related  to  the  screening  of  asymptomatic  populations  for  cancer. 
He  has  consulted  for  the  Division  of  Cancer  Control  and  Rehabilitation  on 
the  evaluation  of  a  proposal  for  including  such  screening  as  part  of  a 
pre-paid  health  benefit  program. 

As  chairman  of  the  National  Academy  of  Sciences/NCI  panel  on  the  use  of 
statistical  methods  in  water  quality  assessment.  Dr.  Muenz  developed 
techniques  for  the  rapid  surveillance  of  bacterial  contamination  levels  in 
order  to  signal  the  presence  of  unacceptable  increases.  This  material  is 
included  in  a  chapter  he  has  written  for  the  proceedings  of  a  conference 
on  water  quality  to  be  held  in  the  autumn  of  1978. 

Dr.  Levin  is  continuing  his  work  through  the  Office  of  International  Affairs 
on  collaborative  studies  on  cancer  epidemiology  with  the  Soviet  Union.  He 
is  serving  as  American  editor  for  a  monograph  entitled  "Cancer  Epidemiology 
in  the  US  and  the  USSR".  He  has  participated  in  several  scientific  workshops 
concerned  with  evaluation  of  cancer  epidemiology  and  design  of  large  scale 
studies  to  be  conducted  in  the  two  countries. 

Dr.  Levin  collaborated  with  Dr.  Leonard  Chiazze  of  Georgetown  University 
in  an  analysis  of  the  relationship  between  influenza  epidemics  and  mortality 
from  cancer  and  other  chronic  diseases.  Statistical  evaluation  of  competing 
risks  and  factors  associated  with  time-lag  effects  were  involved  in  this 
work. 

As  project  officer  on  a  contract  with  the  Japan-Hawaii  Cancer  Study, 
Dr.  Levin  has  continued  his  work  on  analysis  of  data  from  a  large  cohort 
study.  The  Japan- Hawaii  Cancer  Study  is  one  of  the  only  cohort  studies 
now  in  progress  supported  by  the  Biometry  Branch.  The  role  of  diet  and 
other  factors  associated  with  migration  of  the  study  population  from  Japan 
(where  stomach  cancer  is  very  high  and  colon  cancer  low)  to  the  U.S.  (which 
has  low  rates  of  stomach  cancer  and  higher  rates  for  colon  cancer)  as  they 
affect  the  changes  in  cancer  among  the  first  and  second  generation  migrants 
are  being  studied.  Rapid  changes  in  cancer  patterns  suggest  that 
environmental  factors  may  play  an  important  role  in  the  development  of 
cancer. 

Significance  to  the  Program  of  the  Institute: 

The  variability  of  the  course  of  cancer  in  individual  patients  means  that 
the  assessment  of  treatment  differences,  determination  of  the  usefulness  of 
diagnostic  tests,  or  the  proper  interpretation  of  data  from  observational 
studies  are  often  statistical  problems.  Members  of  the  Section  are 
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frequently  consulted  for  advice  or  collaboration  on  such  problems.  Besides 
the  projects  listed  above,  there  are  numerous  other  short-term  consultations 
dealing  with  specific  studies,  proposal  reviews,  site  visits,  and  review 
of  manuscripts  submitted  for  publication.  Some  of  the  consultations 
(e.g..  Breast  Cancer  Task  Force,  Immunodiagnosis  Committee,  Immunotherapy 
Committee)  involve  extensive  trials  which  represent  considerable  efforts 
of  the  Cancer  Program.  The  Section  represents  an  important  resource  for 
expert  assistance  in  study  design,  implementation,  and  statistical  and 
computer  analysis  of  studies  being  carried  out  by  many  other  groups, 
including  those  within  NCI  (e.g.,  DCCP,  DCCR,  DCT),  within  other  parts 
of  the  Federal  Government  (e.g.,  EPA)  and  international  cancer  agencies 
(lARC,  EORTC). 

In  any  healthy  research  environment,  individuals  skilled  in  many  disciplines 
are  necessary.  The  Section  provides  expertise  in  statistical  matters 
relating  to  the  study  of  cancer  in  humans.  The  ability  to  provide 
meaningful  consultation  is  greatly  enhanced  by  having  four  M.D. 's  in  the 
Section  who  are  also  well-equipped  statisticians.  Members  of  the  Section 
are  also  skilled  in  computer  applications  to  analysis  of  medical  data. 

A  further  advantage  to  the  Institute  is  that  actual  day-to-day  experience  as 
a  statistical  support  center  for  several  large-scale  clinical  trials  and 
active  involvement  in  consultation  on  other  projects  provides  an  ideal 
environment  for  identifying  important  methodological  questions  of  general 
applicability  to  the  design,  conduct,  and  analysis  of  clinical  trials. 


Proposed  Course  of  the  Project: 

In  the  coming  year,  we  plan  to  continue  our  involvement  in  many  of  the  studies 
described  above.  In  addition,  much  planning  and  effort  will  be  required  to 
increase  the  scope  and  utility  of  the  Breast  Cancer  Data  Bank,  particularly 
with  respect  to  evaluation  of  biological  markers.  Also,  two  new  studies 
have  been  undertaken  in  the  last  few  months.  The  first  of  these  consists 
of  an  analysis  of  prognostic  factors  for  mycosis  fungoides,  a  rare  cutaneous 
form  of  lymphoma,  based  on  data  for  some  200  patients  obtained  from  a 
registry  conducted  by  the  Mycosis  Fungoides  Cooperative  Group  under  a 
previous  NCI  grant.  Drs.  Green  and  Byar  will  undertake  this  analysis  in 
collaboration  with  the  chairman  of  the  group.  Dr.  Stanford  Lamberg  of 
Johns  Hopkins  University.  The  second  project  is  to  assist  the  Division  of 
Cancer  Treatment  in  setting  up  a  new  clinical  trial  of  treatment  for 
testicular  cancer.  Dr.  Green  will  serve  as  the  study  statistician  and  the 
Section  will  provide  full  statistical  support  for  this  trial.  We  shall 
continue  to  maintain  a  staff  of  biostatisticians  capable  of  meeting  the 
needs  of  the  Institute  for  statistical  advice  and  collaboration. 
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Byar,  D.  P.,  Kenis,  Y.,  Van  Andel ,  J.  G.,  Laval,  P.,  Marion,  L. ,  Couette, 
J.  E.,  and  Longueville,  J.:  Results  of  an  EORTC  randomized  trial  of 
cyclophosphamide  and  radiotherapy  in  inoperable  lung  cancer:  prognostic 
factors  and  treatment  results.  Europ.  J.  Cancer  (in  press). 

Byar,  D.  P.  Blackard,  C.  E.,  Madsen,  P.  0.,  and  Hoyme,  U.:  Uber  die 
Rezidivprophylave  Mittels  Vitamin  B6,  Thiotepa  oder  Placebo  bin 
Blasenpapillom  -  eine  prospektive,  randomisierte  Studie.  Proceeding  of 
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Project  Description  1 

To  collaborate  with  NCI  scientists  on  the  applications  of  mathematical 
statistics  and  applied  mathematics  to  the  design,  analysis,  and  interpretation 
of  scientific  experiments. 

Objectives : 

The  principal  objectives  are  (1)  to  collaborate  with  NCI  scientists  on 
mathematical  problems  related  to  cancer  research,  (2)  to  provide  consulting 
assistance  in  statistics  and  applied  mathematics  to  NCI  investigators,  and 
(3)  to  accelerate  the  use  of  quantitative  methodology  in  various  aspects  of 
the  NCI  intramural  program  and  extramural  program. 

Methods  Employed: 

The  methodology  of  applied  mathematics,  mathematical  statistics  and  probability 
is  applied  to  biomedical  problems.  Often  variations  of  existing  techniques 
are  developed  to  suit  the  special  requirements  of  a  particular  problem. 

Major  Findings: 

During  this  year  the  staff  advised  and  collaborated  with  many  investigators  in 
the  major  divisions  of  research  in  the  National  Cancer  Institute  as  well  as 
some  outside  contractors  and  other  investigators.  The  various  projects  are 
grouped  below  in  terms  of  the  Divisions  and  Areas  of  the  projects.  ^ 

Division  of  Cancer  Cause  and  Prevention 

Dr.  Gart,  Mr.  Nam,  Dr.  Pettigrew  and  Dr.  Tarone  advised  the  Executive  Subgroup 
of  the  Clearinghouse  on  Environmental  Carcinogens  on  a  review  of  the 
Carcinogenesis  Testing  Program. 

Dr.  Layard  has  continued  to  provide  consulting  assistance  to  the  Director  of 
NCI's  Smoking  and  Health  Program,  Dr.  Gio  B.  Gori ,  and  to  the  prime  contractors, 
Enviro  Control  Inc.  He  is  collaborating  on  the  statistical  analysis  of  the 
Program's  fourth  mouse  skin-painting  experiment. 

For  Dr.  Gio  B.  Gori,  Deputy  Director,  DCCP,  Dr.  Layard  reviewed  a  study  of 
the  long-term  economic  consequences  of  disease  prevention. 

Division  of  Cancer  Cause  and  Prevention:  Field  Studies  and  Statistics 

Dr.  Gart  has  been  designing  the  statistical  analyses  of  NCI  supported  epidemi- 
olgic  studies,  being  done  in  Minnesota  and  Norway,  of  the  relationship  to  cancer 
deaths  of  coffee,  alcohol,  and  other  dietary  variables.  He  is  collaborating  on 
this  project  with  Dr.  Erik  Bjelke  of  the  Universities  of  Minnesota  and  Bergen 
and  Mr.  Joseph  Scotto  of  the  Biometry  Branch.  Mrs.  Smith  is  doing  extensive 
computing  programming  on  this  project. 
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Dr.  Robert  Connor  and  Dr.  Robert  Hoover,  Environmental  Epidemiology  Branch, 
are  combining  to  share  the  responsibility  for  the  scientific  direction  of  the 
case-control  study  associated  with  the  American  Cancer  Society-National  Cancer 
Institute  sponsored  Breast  Cancer  Detection  Demonstration  Program.  The 
administrative  direction  is  being  provided  by  the  Division  of  Cancer  Control 
and  Rehabilitation.  Preliminary  analyses  of  data  collected  this  fiscal  year 
are  being  planed  for  this  summer. 

Dr.  Tarone  provided  statistical  assistance  to  Dr.  Howard  M.  Hayes  and  Dr. 
George  Wilson  of  the  Environmental  Epidemiology  Branch  in  a  study  of  the 
importance  of  castration  in  preventing  the  recurrence  of  surgically  repaired 
perineal  hernias  in  dogs.  A  joint  publication  detailing  the  results  of  this 
study  is  in  preparation. 

Mr.  Nam  together  with  Mr.  Joseph  Scotto  of  the  Demography  Section,  have  con- 
tinued their  study  on  seasonal  patterns  in  the  melanoma  incidence.  This 
study  investigates  the  monthly  frequency  of  skin  melanoma  occurrence  among 
whites  and  further  subdivides  the  distribution  by  age,  sex,  anatomical  site, 
and  geographical  area.  Recent  measurements  of  solar  ultraviolet  (U.V.) 
exposure  in  the  United  States  show  clearly  that  the  amount  of  U.V.  reaching 
the  earth's  surface  has  a  cyclical  pattern  with  peak  months  in  the  summer. 
The  main  purpose  of  this  study  is  to  confirm  that  the  U.V.  is  a  principal 
carcinogenic  agent  to  skin  melanoma. 

Dr.  Connor  advised  Dr.  Mark  Greene,  Environmental  Epidemiology  Branch,  on 
the  appropriate  statistical  analysis  of  an  immunological  study  of  melanoma 
patients. 

Mr.  Nam, in  collaboration  with  Joseph  Scotto  of  the  Demography  Section, 
analyzed  the  Third  National  Cancer  Survey  Data,  regarding  the  possible 
seasonal  patterns  in  the  incidence  for  primary  cancer  sites. 

Dr.  Connor  and  Drs.  Roger  Williams  and  Manning  Feinlieb,  Epidemiology,  NHLBI, 
completed  their  paper  on  reserpine  usage  and  breast  cancer.  It  has  been 
accepted  for  publication. 

Dr.  Gart  and  Mrs.  Alroy  Smith,  are  continuing  the  implementation  of  the 
theoretical  methodology  of  Dr.  Gart  on  ratios  and  cross-product  ratios  for 
use  on  the  data  of  Mr.  Joseph  Scotto  of  the  Demography  Section  of  the  Biometry 
Branch  which  compares  cancer  rates  among  immigrant  and  native  born  Americans 
in  various  cities. 

Mr.  Thomas  updated  and  improved  the  section's  library  of  computer  routines 
which  are  often  used  in  the  consulting  activities  of  other  section  members. 
He  frequently  advised  them  on  development  and/or  implementation  of  computer 
algorithms. 

Mrs.  Smith  provided  valuable  assistance  in  many  of  the  consultations  listed 
in  this  project. 

Dr.  Gart  served  on  the  Field  Studies  and  Statistics  Program  Review  Group. 
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Division  of  Cancer  Cause  and  Prevention:  Carcinogenesis  Testing 

Dr.  Gart,  Mr.  Nam,  Dr.  Pettigrew  and  Dr.  Tarone  provided  statistical  assis- 
tance to  the  staff  of  the  Carcinogenesis  Testing  Program  regarding  the 
evaluation  of  animal  bioassay  experiments  for  chemical  carcinogenicity. 
In  addition  to  providing  statistical  advice  on  an  informal  basis,  they  attended 
the  regular  meetings  of  the  Data  Evaluation  Working  Group  of  the  Carcinogenesis 
Program  on  an  alternating  basis,  thereby  having  a  direct  input  into  the 
evaluation  and  reporting  of  the  results  of  many  of  the  carcinogen  bioassay 
experiments. 

Dr.  Gart  and  Dr.  Tarone  collaborated  with  Dr.  Kenneth  Chu  of  the  Carcinogenesis 
Bioassay  and  Program  Resources  Branch  on  a  paper  which  describes  important 
statistical  considerations  and  the  statistical  methodology  utilized  in  the 
evaluation  of  carcinogen  bioassay  experiments  in  the  Carcinogenesis  Testing 
Program.  These  results  were  presented  in  an  invited  paper  at  the  Joint 
Statistical  Meetings  in  August  1978. 

Dr.  Pettigrew,  in  collaboration  with  Dr.  Thomas  W.  Orme  of  the  Carcinogen 
Bioassay  Program,  is  considering  the  role  of  the  genetic  structure  of  animal 
strains  in  carcinogenesis  bioassays. 

Mr.  Nam  assisted  Dr.  Kenneth  C.  Chu  of  the  Toxicology  Branch  on  a  sample  size 
determination  in  designing  an  animal  experiment  in  carcinogenesis  test. 

Dr.  Tarone  continued  to  consult  with  Dr.  Kenneth  Chu  of  the  Carcinogen  Bioassay 
and  Program  Resources  Branch  rega>^ding  the  use  of  historical  control  tumor 
experience  in  the  evaluation  of  carcinogen  bioassay  experiments.  He  also 
developed  statistical  methodology  to  assist  Dr.  Chu  in  the  evaluation  of 
bacterial  tests  for  chemical  mutagens.  A  joint  paper  summarizing  this  method- 
ology is  in  preparation. 

Division  of  Cancer  Cause  and  Prevention:  Carcinogenesis  Research 

Dr.  Gart  is  collaborating  with  Dr.  Joseph  A.  DiPaolo  of  the  Biology  Branch 
and  Mr.  Paul  J.  Donovan  of  the  Experimental  Pathology  Branch  in  research  in 
statistical  models  for  the  interpretation  of  cell  transformation  in  hamster 
embryo  cells.  The  one-hit  curve  is  shown  to  fit  several  sets  of  experimental 
data.  Enhancement  of  the  effect  by  irradiation  is  quantified  by  the  ratio  of 
the  parameters  of  the  fitted  curves.  Statistical  methodology  is  developed 
for  examining  the  variation  of  the  counts  of  transformed  cells  among  dishes 
as  well  as  for  sampling  the  number  of  cells  at  risk.  A  joint  paper  on  the 
subject  is  in  preparation. 

Dr.  Pettigrew,  in  conjunction  with  Dr.  Carl  Smith  of  the  carcinogenesis  area 
has  continued  to  provide  statistical  consultation  on  the  design  and  analysis 
of  experiments  conducted  under  contract  by  Dr.  Albert  Segaloff  of  the  Alton 
Ochner  Medical  Foundation,  New  Orleans,  Louisiana.  A  Manuscript  reporting  the 
results  of  an  investigation  of  synergism  between  radiation  and  estrogen  admini- 
stration in  mammary  tumor  induction  in  the  A  x  C  rat  has  been  submitted  for    .(Q 
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publication.  A  manuscript  reporting  the  results  of  a  further  experiment  to 
investigate  the  apparent  protective  effect  of  early  pregnancy  is  in  prepara- 
tion. 

Dr.  Connor  completed  the  analysis  of  studies  on  the  effect  of  chronic  immuno- 
suppression and  carcinogenesis.  These  studies  were  done  at  the  University 
of  Utah  on  a  contract  from  the  Biology  and  Immunology  Segment.  Papers  re- 
porting on  these  studies  are  in  preparation. 

Dr.  Tarone  is  consulting  with  Mr.  Paul  J.  Donovan  of  the  Experimental  Pathology 
Branch  concerning  experiments  using  bacterial  tests  for  chemical  mutagenicity. 
Initial  experiments  will  be  performed  to  study  important  sources  of  variation 
in  these  bacterial  assays.  Later  experiments  will  consider  the  effect  of 
testing  mixtures  of  chemicals  in  these  assays. 

For  Dr.  Marie  Green  of  the  Chemistry  Branch,  Dr.  Tarone  performed  the  statis- 
tical analysis  of  several  experiments  using  bacterial  assays  for  mutagenicity. 
These  experiments  were  performed  in  order  to  test  the  abilities  of  such  assays 
to  detect  weak  chemical  mutagens. 

Mr.  Nam  and  Dr.  Gart  have  continued  their  effort  in  the  statistical  analysis 
of  a  large  scale  carcinogene'iis  bioassay  study  of  fifteen  chemicals  in  Charles 
River  rats.  They  collaborated  on  this  study  with  Dr.  Elizabeth  K.  Weisburger 
of  the  Carcinogen  Metabolism  and  Toxicology  Branch.  The  experiment  was  done 
at  Litton  Bionetics  under  contract  to  NCI.  The  extensive  statistical  analyses 
are  essentially  completed  and  a  joint  paper  on  the  study  is  in  preparation. 

Dr.  Paul  H.  Levine,  Clinical  Studies  Section,  and  Dr.  Connor  have  been  working 
together  on  a  study  concerning  the  relation  of    cell  mediated  immunity  of 
Epstein-Barr  herpesvirus  and  severity  of  disease.  A  paper  on  this  work  is 
in  preparation. 

Mr.  Nam  advised  Dr.  Richard  S.  Yamamoto  of  the  Carcinogen  Metabolism  and 
Toxicology  Branch  on  the  analysis  of  carcinogenesis  bioassay  data  from  an 
animal  feeding  experiment  which  is  designed  to  determine  the  combined  effect 
of  the  promoter  and  a  known  carcinogen  on  tumor  incidence. 

Dr.  Gary  Stoner,  Experimental  Pathology  Branch,  and  Dr.  Connor  are  collaborating 
on  a  study  to  determine  the  effects  of  nutrients  on  the  growth  of  epithelial 
cells  in  human  bronchus  explants.  Currently,  Drs.  Stoner  and  Connor  are  working 
on  the  experimental  design  of  the  study. 

Dr.  Tarone  continues  to  assist  Dr.  Kenneth  Kraemer  of  the  Chemistry  Branch 
with  the  statistical  analysis  of  experiments  to  quantify  the  effects  on  human 
blood  cells  of  photochemotherapy  using  8-methoxypsoralen  and  ultraviolet  light. 
These  experiments  range  from  in  vivo  studies  of  the  effect  of  treatment  on  DNA 
synthesis  in  circulating  leukocytes  to  in  vitro  studies  of  the  effect  of 
photochemotherapy  on  the  colony  forming  ability  of  cells  grown  in  culture. 
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Dr.  Tarone  completed  collaborative  work  with  Dr.  Harry  Gelboin,  Chief  of 
the  Chemistry  Branch, concerning  the  degree  of  genetic  determination  of  Aryl 
Hydrocarbon  Hydroxylase  induction  levels  in  cultured  human  leukocytes.  The 
results  of  a  twin  study  have  been  reported  in  a  joint  publication. 

Dr.  Connor  assisted  Drs.  Herman  Autrup  and  Curtis  Harris,  Experimental 
Pathology  Branch,  in  the  analysis  of  a  study  comparing  the  metabolism  of 
benzo[a_]pyrene  and  7,12-dimethylbenz[a_]anthracene  in  human  pancreatic  duct 
and  bronchus  explants.  A  paper  reporting  on  this  research  has  been  published. 

Division  of  Cancer  Control  and  Prevention:  Viral  Oncology 

Dr.  Pettigrew  is  working  with  Dr.  Daniel  R.  Twardzik  of  the  Viral  Oncology 
program  in  the  design  and  analysis  of  experiments  to  investigate  virus 
particle  binding  to  target  cells. 

Division  of  Cancer  Cause  and  Prevention:  Division  of  Cancer  Control  and 
Rehabilitation. 

Dr.  Connor  is  a  member  of  a  DCCP-DCCR  working  group  charged  with  the  responsi- 
bility of  assessing  the  usefulness  of  available  data  in  an  evaluation  of 
bladder  cancer  screening.  The  group  visited  Dr.  Weeld,  Medical  Division, 
E.I.  DuPont  de  Nemours  and  Company  to  review  a  data  set  he  has  developed 
based  on  the  experience  of  DuPont  employees. 

Division  of  Cancer  Biology  and  Diagnosis 

Dr.  Layard  is  continuing  his  collaboration  with  Dr.  Mearl  F.  Stanton,  Labora- 
tory of  Pathology,  on  the  analysis  of  a  series  of  experiments  dealing  with 
the  relationship  between  fibrous  mineral  particle  size  and  mesothelioma  in- 
duction in  rat  lungs.   In  connection  with  this  work  Dr.  Layard  was  an  invited 
participant  at  a  meeting  entitled  "The  measurement  of  physical  characteristics 
of  fibers  in  relation  to  their  biological  importance,"  held  at  the  lARC, 
Lyon,  France,  in  June,  1977.  A  paper  on  this  research  was  presented  at  a 
workshop  on  asbestos  sponsored  by  the  National  Bureau  of  Standards  in  July, 
1977. 

Dr.  Connor  has  continued  his  collaborative  association  with  Dr.  Ronald 
Herberman,  Laboratory  of  Immunodiagnosis ;  they  have  been  concerned  with  a 
variety  of  immunologic  testing  projects.  Additionally  Drs.  Herberman  and 
Connor  are  working  with  Dr.  Elliott  Perlin,  National  Naval  Medical  Center,  on 
a  lung  cancer  immunotherapy  trial.  Preliminary  results  have  been  reported 
by  Dr.  Herberman  at  the  Second  Conference  on  Lung  Cancer  Treatment. 

Dr.  Tarone  collaborated  with  Dr.  Jay  Robbins  of  the  Dermatology  Branch  and 
Dr.  Wind-Show  Cheng  of  the  Medicine  Branch  on  experiments  studying  the  effect 
of  ultraviolet  light  on  the  incidence  of  sister  chromatid  exchanges  in 
lymphocyte  cell  lines  derived  from  xeroderma  pigmentosum  patients,  Cockayne's 
syndrome  patients  and  normal  donors.  The  findings  of  this  study  have  been     _ 
reported  in  a  joint  paper.  0 
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Dr.  Gart  completed  work  with  Ms.  Susan  0.  Sharrow  of  the  Immunology  Branch 
and  Dr.  Martin  L.  Slater  of  the  NIAMD  on  research  in  cell  cycle  analysis  in 
the  growth  of  Saccharomyces  cerevisiae.  A  paper  on  this  work  has  been  pub- 
lished in  the  Proceedings  of  the  National  Academy  of  Sciences. 

Dr.  William  Pomerance,  Diagnosis  Branch,  and  Dr.  Connor  continue  to  work  on 
cancer  diagnosis  and  screening  projects.  Most  recently,  they  completed  a 
protocol  for  a  study  to  evaluate  a  breast  cancer  risk  classification  system; 
when  approved  Drs.  Pomerance  and  Connor  will  assume  full  responsibility  for 
the  study. 

Dr.  Connor  advised  Dr.  John  Wunderlich,  Immunology  Branch,  concerning  the 
analysis  of  a  series  of  dose  response  experiments. 

Dr.  Tarone  continued  to  provide  statistical  assistance  to  Dr.  Jay  Robbins 
and  Ms.  Susanna  Barrett  of  the  Dermatology  Branch  in  their  experiments  to 
correlate  the  degree  of  neurologic  disorder  in  xeroderma  pigmentosum  patients 
with  the  colony  forming  ability  of  the  patients'  cells  after  exposure  to 
ultraviolet  light. 

Dr.  Connor  has  continued  to  provide  statistical  advice  to  members  of  the  Labora- 
tory of  Immunobiology;  in  particular  this  year  he  assisted  Drs.  James  Hunter, 
Yona  Keisari  and  Berton  Zbar. 

Dr.  Connor  assisted  Dr.  James  McCoy,  Laboratory  of  Immunodiagnosfs, 

and  his  associates  with  a  study  of  migration  inhibition  assays  and  extracts 

from  Ewing's  Sarcomas.  A  paper  reporting  on  this  research  has  been  published. 

Dr.  Tarone  continues  to  assist  with  the  design  and  statistical  analysis  of 
experiments  performed  by  Dr.  Katherine  Sanford,  Dr.  Raymond  Gantt  and  Mr. 
Gary  Jones  of  the  Laboratory  of  RNA  Tumor  Viruses  and  Dr.  Ram  Parshad  of  the 
Howard  University  College  of  Medicine.  These  experiments  are  designed  to 
study  the  factors  influencing  light-induced  chromatid  breaks  and  DNA  cross- 
linkage  in  mouse  cells  in  culture.  The  results  of  these  experiments  have 
been  summarized  in  joint  publications. 

Dr.  Tarone  completed  collaborative  studies  with  Dr.  Katherine  Sanford,  Mr. 
Gary  Jones  and  Ms.  Sandra  Handleman  of  the  Laboratory  of  Biochemistry 
concerning  the  use  of  cytologic  criteria  and  patterns  of  locomotion  to  dif- 
ferentiate between  neoplastic  and  non-neoplastic  cell  lines.  The  results 
of  these  experiments  have  been  summarized  in  two  joint  publications. 

Dr.  Tarone  continued  to  collaborate  with  Dr.  Donald  Henson  of  the  Laboratory 
of  Pathology  in  studies  of  the  various  histological  types  of  cancer  in  female 
reproductive  organs.  The  results  of  a  comparative  study  of  incidence  rates 
for  in  situ  and  invasive  cervical  carcinoma  in  the  United  States  and  Great 
Britain  may  have  important  implications  concerning  the  diagnosis  of  in  situ 
cervical  carcinoma. 
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Division  of  Cancer  Treatment 

Dr.  Tarone  provided  statistical  assistance  to  Dr.  Martin  Popp  of  the  Surgery 
Branch  in  designing  animal  experiments  to  study  the  use  of  intravenous  ali- 
mentation to  prevent  cachexia  in  tumor  bearing  rats.   Further  experiments 
will  be  designed  to  determine  whether  intravenous  alimentation  is  a  useful 
adjunct  to  cancer  chemotherapy. 

Dr.  Layard  has  performed  extensive  statistical  analysis  in  a  large-scale  study 
of  risk  factors  related  to  the  cardiotoxicity  of  the  anticancer  drug  Adriamycin. 
Data  from  4,000  patients  have  been  collected  by  Dr.  Daniel  Von  Hoff,  Cancer 
Therapy  Evaluation  Program  and  Medicine  Branch,  from  several  major  oncology 
groups.  Preliminary  results  of  this  study  were  presented  at  a  meeting  of  the 
American  Association  for  Cancer  Research,  held  in  Washington  D.C.  in  April,  1978. 

Dr.  Tarone  provided  statistical  consultation  to  Dr.  Louis  Modes  of  the 
Pharmaceutical  Resources  Branch  concerning  methods  of  predicting  pharmacological 
activity  of  potential  anticancer  drugs  based  on  their  chemical  structure. 

Miscellaneous 

Over  seventy  copies  of  the  comprehensive  computer  program  "Trend  and 
Homogeneity  Analyses  of  Proportions  and  Life  Table  Data"  by  Donald  G.  Thomas 
and  John  J.  Gart  in  collaboration  with  Norman  Breslow  of  the  University  of     a 
Washington  were  distributed  to  numerous  universities,  medical  centers,  research' 
centers,  and  industrial  laboratories  in  the  U.  S.  and  thirteen  foreign  countries. 
This  work  has  been  invaluable  in  the  analysis  of  dose  response  relationships 
and  survival  data  for  carcinogenesis  experiments. 

Dr.  Pettigrew  advised  Dr.  J.J.  Broerse  of  the  Radiobiological  Institute 
and  Institute  for  Experimental  Gerontology  of  the  Organization  for  Health 
Research,  TNO,  The  Netherlands,  on  the  appropriate  analyses  for  data  from  an 
experiment  on  mammary  gland  carcinogenesis. 

Dr.  Tarone  provided  statistical  advice  to  Mr.  Dave  Newman  of  the  American 
Cancer  Society  concerning  the  statistical  analysis  of  cohort  life  table  data. 

Dr.  Gart  advised  various  members  of  the  EPA  on  the  interpretation  of  animal 
tests  of  pesticides  for  possible  carcinogenesis. 

Mr.  Nam  and  Dr.  Gart  provided  a  computer  program  for  maximum  likelihood 
analyses  of  bloodgroup  data.  The  methodology  is  used  in  the  interpretation 
of  data  linking  HL-A  antigens  and  disease. 

Dr.  Tarone  provided  statistical  assistance  to  Dr.  Carl  Morris  in  the  Office  of 
Toxic  Substances  of  the  Environmental  Protection  Agency  with  regard  to  the 
setting  of  standards  for  animal  bioassay  experiments. 

Dr.  Connor  advised  Dr.  David  Steinmuller,  Mayo  Clinic,  on  statistical  aspects 
of  his  research.  '' 
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Dr.  Tarone  presented  an  invited  paper  on  the  statistical  analysis  of  animal 
bioassay  experiments  at  a  Mini-Symposium  on  statistics  for  the  Bladder 
Cancer  Task  Force  in  January  1978, 

Dr.  Connor  is  serving  as  an  invited  consultant  to  the  FDA's  Immunology  and 
Microbiology  Device  Classification  Panels. 

Dr.  Gart  served  as  a  member  of  the  FDA  Working  Group  on  FD&C  Red  Dye  No.  40. 

Mr.  Thomas  advised  numerous  researchers  on  implementation  of  computer  programs, 
Among  them  are:  Mr.  Chris  Hughes,  University  of  Cincinnati  Medical  Center; 
Dr.  Ralph  Kodell,  National  Center  for  Toxicological  Research;  Dr.  Wim  Hop, 
Rotterdam  Radiation  Therapy  Institute;  Ms.  Kit  Hogye,  FDA;  Mr.  Charles  W. 
Riggs,  Frederick  Cancer  Research  Center;  Dr.  Allen  E.  Izu,  Syntex  Research; 
Dr.  T.  Yanagawa,  Kyushu  University;  and  Dr.  Dar-Shong  Huang,  Sandoz 
Pharmaceuticals. 

Refereeing  and  Editing 

Dr.  Gart  was  appointed  an  Associate  Editor  of  the  American  Journal  of 
Epidemiology.  Dr.  Pettigrew,  Mr.  Nam,  and  Dr.  Tarone  served  as   referees 
for  Cancer  Research.  Dr.  Layard,  Dr.  Tarone,  Dr.  Connor  and  Dr.  Gart  served 
as  referees  for  the  Journal  of  the  National  Cancer  Institute.  Dr.  Tarone 
served  as  referee  for  the  Journal  of  Toxicology  and  Environmental  Research. 
Dr.  Connor  served  as  referee  for  The  American  Journal  of  Public  Health. 

Significance  to  the  Problem  to  the  Institute: 

Members  of  this  section  are  assuming  an  essential  role  in  much  research  within 
the  National  Cancer  Institute.  Their  activities  include  not  only  statistical 
analysis  but  also  planning  of  valid  experiments. 

Proposed  Course  of  the  Projects: 

Several  of  the  projects  mentioned  in  the  Major  Findings  section  will  continue. 

In  particular  the  collaboration  with  the  various  projects  in  epidemiology 

within  Field  Studies  and  Statistics,  as  well  as  in  the  Carcinogenesis  Research 

Area,  the  Division  of  Cancer  Biology  and  Diagnosis,  and  other  areas  will  be 
progressing. 

Publications 

Cheng,  W. ,  Tarone,  R.  E. ,  Andrews,  A.  D. ,  Whang-Peng,  J.,  and  Robbins,  J.  H. : 
UV-induced  sister  chromatid  exchanges  in  xeroderma  pigmentosum  and  in 
Cockayne's  syndrome  lymphocyte  cell  lines.  Cancer  Research,  in  press, 
1978. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

It  is  the  purpose  of  this  project  to  conduct  research  in  mathematical 
statistics,  probability  and  applied  mathematics  and  especially  to  develop  new 
statistical  methodology  v^hich  is  particularly  applicable  to  the  biomedical 
sciences.  Particular  subjects  of  interest  are  the  methodology  of  analyzing 
survival  curves  and  proportions,  statistical  methods  in  cancer  screening  models 


and  in  cancer  epidemiology,  such  as  the  analysis  of  the  relative  risk. 
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Project  Description 

Objectives: 

To  conduct  research  in  mathematical  statistics,  probability,  and  applied 
mathematical  statistics;  to  develop  new  statistical  methodology  which  is 
especially  appropriate  to  bio-medical  sciences. 

Methods  Employed: 

The  methods  employed  are  the  modern  theories  of  mathematical  statistics, 
probability,  and  applied  mathematics.  High  speed  electronic  computers  are 
often  used  to  compute  appropriate  mathematical  tables  and  to  test  approximations 
by  simulation  techniques. 

Major  Findings: 

The  Research  of  the  members  of  this  section  covers  a  wide  spectrum  of  topics 
in  mathematical  statistics,  probability,  and  applied  mathematics.  These  are 
summarized  below. 

1 .  Exact  and  Approximate  Tests  for  Relative  Potency. 

John  J.  Gart  has  studied  exact  and  approximate  tests  for  the  relative  potency 
for  two  quantal  logistic  models.  A  paper  on  the  subject  v;as  presented  at  the 
International  Statistical  Institute  Meeting  in  New  Delhi  in  December  1977. 

2.  Distribution-Free  Tests  for  Equality  of  Survival  Curves 

Robert  E.  Tarone  continued  his  study  of  distribution-free  tests  for  equality 
of  censored  survival  (incidence)  distributions.  Following  up  on  earlier  re- 
sults showing  a  simple  relationship  between  two  commonly  used  censored  rank 
statistics,  he  derived  the  distribution  of  the  maximum  of  these  two  statistics, 
and  examined  the  small-sample  properties  of  the  maximum  statistic  for  the 
problem  of  comparing  two  survival  or  tumor  incidence  distributions.  A  paper 
summarizing  these  results  has  been  submitted  for  publication. 

3.  Statistical  Analyses  of  the  Relative  Risk. 

John  J.  Gart  has  reviewed  the  statistical  theory  and  practice  of  analyzing 
the  relative  risk  in  both  propective  and  retrospective  epidemiological  studies. 
An  invited  paper  was  presented  at  the  conference  on  "Biostatistics  in  the 
Study  of  Human  Cancer"  held  in  Hiroshima  in  May  1978  and  was  also  presented 
at  the  Mayo  Clinic  in  April  1978. 

4.  Application  of  Jackknife  Methods 

Maxwell  W.  Layard  has  co-authored  a  chapter  on  the  application  of  jackknife 
statistical  methods  for  a  forthcoming  volume  entitled  "Statistics  in  the 
Pharmaceutical  Industry." 
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Robert  J.  Connor  and  Dr.  Philip  Prorock,  End  Results  Section,  Biometry  Branch 
are  continuing  their  collaboration  on  the  statistical  aspects  of  cancer  screening. 
Currently  a  paper  on  screening  tests  and  their  evaluation  for  use  in  a  screening 
program  is  in  preparation. 

6.  Dietary  Habits  and  Longevity  in  Animal  Populations 

Dr.  Pettigrew  is  considering  the  relationshi'p  of  dietary  habits  and  animal 
growth  on  longevity  and  tumorincidence  in  laboratory  animals,  in  particular 
with  regard  to  its  implications  for  the  carcinogenesis  testing  program.  It  is 
known  that  caloric  restriction  reduces  the  incidences  of  certain  types  of  tumors, 
so  that  it  may  be  important  to  take  animal  growth  patterns  into  account  when 
comparing  tumor  incidences  in  treated  and  control  groups. 

7.  Confidence  Limits  for  Ratios,  Odds  Ratios,  and  Differences  in  Proportions 

Donald  G.  Thomas  and  John  J.  Gart  are  studying  the  comparison  of  various  ap- 
proximate methods  of  obtaining  confidence  limits  for  ratios  and  differences 
in  proportions  and  their  odds  ratio  in  the  unconditional  sample  space. 


8.   Some  Applications  of  Power  Function  of  Test  for  Linear  Dose  Response  in 
Carcinogenesis  Studies 

Jun-mo  Nam  is  continuing  his  study  on  the  various  applications  of  power  function 
of  the  test  for  linear  dose  response  in  the  sample  size  determination  and  other 
important  issues  that  arise  in  carcinogenesis  bioassay  studies. 


# 


9.   Error  Rates  for  Carcinogenicity  Screens 

Robert  E.  Tarone  in  collaboration  with  Dr.  Thomas  R.  Fears  of  the  Office  of  the 
Director,  Field  Studies  and  Statistics,  continued  to  investigate  the  error  rates 
associated  with  the  statistical  analysis  of  animal  carcinogenesis  experiments. 
In  response  to  a  paper  written  by  a  pharmaceutical  statistician,  they  published 
a  response  which  rebutted  criticism  of  the  statistical  methodology  employed  in 
the  analysis  of  carcinogen  bioassay  experiments  in  the  Carcinogenesis  Testing 
Program. 

10.  Models  For  Tumor  Growth 

Hugh  M.  Pettigrew  is  investigating  the  statistical  problems  involved  in  the 
description  of  tumor  growth  by  models  such  as  the  Gompertz  function,  which  can 
be  used  to  estimate  the  effects  of  therapy. 

11 .  Detection  of  Cyclical  Trend 

Jun-mo  Nam  derived  various  estimators  specifying  the  cyclical  trend  and  several 
tests  detecting  the  trend.  These  competitive  methods  are  assessed  in  the 
statistical  efficiency  and  power  performance.  ^ 
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12.  Modified  Approach  for  Simultaneous  Inference 

Jun-mo  Nam  is  developing  a  new  approach  for  simultaneous  comparisons.  It  is 
designed  to  remedy  the  shortcomings  of  the  traditional  techniques  in  simultaneous 
inference. 

13.  Models  for  Mammary  Tumor  Systems  in  Rodents 

Hugh  M.  Petti  grew  has  continued  his  efforts  to  develop  models  for  mammary  tumor 
systems  in  rodents,  and  is  considering  extensions  of  existing  statistical  theory 
that  may  be  necessary  to  evaluate  data  from  such  systems,  which  generate  multi- 
variate data  subject  to  censoring. 

14.  Comparison  of  Several  Treatments  with  the  Common  Matched  Control  in 
Proportions 

Jun-mo  Nam  has  continued  his  research  on  the  asymptotic  test  for  one-many 
comparisons  in  proportions.  This  would  be  an  important  method  in  the  detection 
of  a  statistical  significance  from  the  carcinogenesis  bioassay  data. 

15.  Statistical  Analysis  of  Teratogenicity  Experiments 

Hugh  M.  Pettigrew  is  investigating  methods  of  analyzing  experiments  to  detect 
the  induction  of  heritable  chromosome  aberrations  in  vivo,  in  particular  the 
reciprocal  translocation  test. 

16.  Pseudo-Random  Numbers  from  Pearson  Distributions 

Donald  G.  Thomas  continued  to  develop  the  techniques  of  generating  pseudo-random 
numbers  from  the  Pearson  family  of  frequency  distributions.  This  work  should 
be  useful  in  simulation  and  robustness  studies.  A  paper  on  this  research  is  in 
preparation. 

17.  Adjusting  for  Multiple  Comparisons  in  Proportions 

Dr.  Gart,  Mr.  Thomas  and  Dr.  Todd  Thorslund  of  the  EPA  are  working  on  methods 
of  evaluating,  in  the  conditional  reference  set,  the  true  type  one  error  for 
several  schemes  of  multiple  testing  of  several  proportions. 

18.  Mathematical  Theory  of  Epidemics 

Hugh  M.  Pettigrew  is  continuing  his  research  in  the  mathematical  theory  of 
epidemics  with  two  or  more  infectives.  These  models  will  prove  useful  in 
estimating  parameters  for  the  spread  within  families  of  diseases  such  as 
leprosy. 
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Robert  E.  Tarone  continues  to  investigate  tests  for  monotone  trend  in  proportions, 
with  emphasis  on  the  relationship  between  the  magnitude  of  the  response  under 
the  null  hypothesis  (the  spontaneous  response  rate)  and  the  power  of  the  tests 
for  trend. 

20.  Combination  of  2  x  k  Contingency  Tables 

John  J.  Gart  and  Robert  E.  Tarone  collaborated  on  an  investigation  of  various 
methods  of  combining  the  results  from  several  2  x  k  contingency  tables  to  test 
for  a  monotone  trend  in  proportions.  They  derived  optimal  test  statistics  for 
several  models  and  then  examined  the  asymptotic  relative  efficiencies  of  these 
statistics  under  models  for  which  they  are  not  optimal.  Thus  they  were  able 
to  determine?  which  statistics  are  robust  for  problems  such  as  testing  for  an 
increase  in  tumor  incidence  associated  with  an  increased  exposure  concentration 
of  a  toxic  chemical,  when  data  are  available  from  several  strata.  A  paper 
summarizing  these  findings  is  in  preparation. 

21 .  Detection  of  Potential  Carcinogen:  long-term  carcinogenesis  bioassay  test 

Jun-mo  Nam  has  reviewed  the  current  procedures  and  methods  in  the  long-term 
chronic  study  for  finding  a  potential  environmental  carcinogen.  The  outline 
of  the  review  paper  was  published  in  KSEA  (Korean  Scientists  and  Engineers 
Association  in  America)  letters  as  an  invited  paper.  ^ 

22.  Robust  Confidence  Intervals  in  Binary  Response  Bioassay 

Maxwell  W.  Layard  has  investigated  the  performance  of  approximate  methods 
for  constructing  confidence  intervals  for  the  median  effective  dose  in 
binary  response  bioassay  experiments. 

23.  Small  Sample  Properties  of  a  Test  for  Combining  2x2  Tables 

John  J.  Gart,  together  with  S.  H.  Li  and  R.  Simon  of  the  DCT  have  completed 
work  on  the  small  sample  properties  of  various  versions  of  the  chi-square 
test  for  combining  2x2  tables.  A  paper  has  been  submitted  for  publication. 

24.  Statistical  Analysis  of  Carcinogenesis  Experiments 

Maxwell  W.  Layard  has  continued  his  study  of  methods  of  analysis  of  animal 
carcinogenesis  experiments  when  tumors  cannot  be  observed  until  the  death 
of  the  animal . 

Refereeing,  Reviewing,  and  Editing 

John  J.  Gart  served  as  an  Associate  Editor  of  Biometrics.  Robert  J.  Connor, 
Robert  E.  Tarone  and  Maxwell  W.  Layard  served  as  referees  for  The  Journal  of 
the  American  Statistical  Association.  John  J.  Gart  refereed  for  the  Journal 
of  Statistical  Computation  and  Simulation.  Robert  E.  Tarone  refereed  for      ^ 
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Biometrics.  Maxwell  W.  Layard  served  as  a  reviewer  for  Mathematical  Reviews. 
John  J.  Gart  served  as  a  referee  for  Communications  in  Statistics. 

Significance  to  the  Program  of  the  Institute: 

The  interplay  between  mathematical  theory,  data  analysis  and  experimental 
research  is  an  important  element  in  biomedical  research.'  Many  of  the  "Major 
Findings"  reported  above  are  new  statistical  techniques  which  have  or  may  be 
directly  applied  to  data  collected  by  the  medical  researchers  at  NCI, 
particularly  in  DCCP,  or  other  workers  in  cancer  research.  Others  are 
mathematical  models  which  may  also  aid  in  the  planning  of  subsequent  experiments 
or  epidemiologic  studies.  The  opportunity  for  initiating  fundamental  research 
on  mathematics  and  mathematical  statistics  is  essential  for  enabling  members 
of  the  section  to  achieve  professional  recognition  among  their  peers  in  their 
own  scientific  disciplines.  More  importantly,  the  possibility  of  doing  such 
unconstrained  research  is  a  prerequisite  for  the  consulting  work  of  the  section 
to  be  carried  out  at  the  highest  professional  level. 

Proposed  Course  of  the  Project: 

Many  of  the  projects  described  in  the  major  findings  will  be  continuing,  e.g., 
cancer  screening  models  in  humans,  analyses  of  proportions  in  bioassay,  research 
on  censored  survival  tests,  multiple  comparisons,  and  generation  of  pseudo-random 
numbers.  Other  research,  not  referred  to  above,  shall  also  be  initiated;  it 
will  include  the  development  of  new  statistical  methods  and  mathematical  models 
in  various  biomedical  problems  that  come  to  our  attention  during  the  year. 
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Project  Description 

Objectives: 

To  prepare  a  complete  register  of  all  new  cancer  cases  diagnosed  in  the 
resident  population  of  seven  standard  metropolitan  areas,  two  states,  and  the 
Commonwealth  of  Puerto  Rico  during  the  period  1969-71,  plus  all  other  cancer 
cases  seen  by  doctors  or  hospitals  in  those  areas;  to  obtain  demographic 
data  and  a  description  of  the  tumor  for  each  patient;  and  to  study  certain 
economic,  social  and  other  aspects  of  the  disease  in  a  sample  of  patients. 

Methods  Employed: 

Detailed  descriptions  of  the  survey  methodology  are  available  in  previous 
reports.   In  brief  NCI  contracted  with  local  organizations  to  hire  field 
staff  and  gather  data.  Data  were  requested  from  doctors  and  obtained  from 
hospital  records  and  death  certificates.  With  approval  of  their  doctors,  a 
sample  of  cancer  patients  was  interviewed.  Local  staffs  did  the  preliminary 
editing  and.  coding  of  data.  Institute  staff  in  Bethesda,  Maryland  completed 
the  editing  and  coding  of  data  and  converted  it  to  magnetic  tape  for  use  in 
preparing  detailed  reports  through  electronic  computers. 

The  last  batch  of  basic  records  was  received  in  the  central  office  from  the 
fields  in  November  1973.  The  last  batch  of  sample  documents  was  submitted  to^ 
the  central  office  in  March,  1974.  Patient  interviews  were  submitted  in  July" 
1974.  These  data  have  been  extensively  edited  and  extracts  containing  basic 
data,  patient  interview  data,  hospitalization  financial  data  and  hospitalization 
treatment  data  have  been  created. 

A  special  skin  cancer  survey  was  started  September  1,  1971  which  collected 
data  on  cases  diagnosed  through  February  29,  1972.  Only  four  of  the  survey 
areas  --  Iowa,  Dallas,  Minneapolis,  and  San  Francisco  --  participated  in  this 
special  study. 

During  the  past  year  efforts  have  been  concentrated  on  the  analysis  of  various 
working  files  by  individual  investigators.  Analyses  of  trends  in  cancer 
incidence  and  mortality  1935-1974  and  of  cancer  incidence  by  occupation  and 
industry  have  been  completed  and  published.  Currently  analyses  of  cancer 
incidence  by  marital  status,  socioeconomic  status,  urban/rural  residence  and 
geographic  clustering  are  nearing  completion. 

Two  of  these,  the  analyses  of  incidence  by  socioeconomic  status  and  geographic 
clustering  will  be  submitted  as  doctoral  dissertations  by  staff  members  during 
July. 

The  methodology  for  studying  cancer  incidence  by  socioeconomic  status  has  been 
refined  and  is  of  considerable  interest.  There  are  two  independent  sets  of 
observations  available  for  this  analysis,  the  population  enumerated  as  of 
April  1,  1970.  and  the  number  of  cancer  cases  diagnosed  among  residents  durinc^ 
the  three-year  period  1961-71.  The  population  is  an  approximate  mid-point   w 
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population  at  risk  during  the  survey  period  rather  than  a  defined  group  of 
people  followed  for  subsequent  cancer  events.  Therefore,  probabilities  of 
developing  cancer  based  on  person-years  of  observation  using  binomial 
assumptions  cannot  be  obtained,  and  average  annual  central  incidence  rates 
must  be  calculated.  The  approach  in  determining  association  then  is  to 
evaluate  whether  the  distribution  of  the  cancer  cases,  treated  as  poisson 
events,  is  consistent  with  that  expected,  given  the  distribution  of  the  mid- 
point population  according  to  the  variable  of  interest. 

To  study  the  association  of  cancer  incidence  with  each  of  the  socioeconomic 
variables  among  whites  and  then  among  blacks,  the  first  analytic  approach  uses 
average  annual  incidence  rates  for  each  level  of  the  socioeconomic  variable: 
crude  rates  are  calculated,  as  are  rates  adjusted  for  age,  age  and  sex,  and  age, 
sex,  and  geographic  area.  Age-specific,  sex-specific,  and  area-specific  rates 
for  each  level,  adjusted  for  the  other  confounding  variables,  are  also 
calculated.  These  rates  are  adjusted  by  the  direct  method,  using  the  total 
race-specific  mid-point  population,  summed  over  socioeconomic  level,  as  the 
standard.  Relative  risks  or  standardized  risk  ratios  are  then  calculared  by 
taking  the  ratio  of  the  rate  for  each  socioeconomic  level  to  the  rate  for  a 
designated  referent  socioeconomic  group. 

To  determine  the  effect  of  adjustment  for  the  dissimilar  socioeconomic 
distribution-  on  the  racial  differences  in  incidence  rates,  the  rates  for  blacks 
and  whites  in  the  six  areas  used  in  the  black  analysis  are  compared  without 
adjustment  for  any  confounding  factor,  then  with  adjustment  for  age,  sex, 
geographic  area,  and  either  income  or  education.  For  each  comparison,  the 
relative  risk  of  blacks  compared  to  whites  is  calculated.  The  test  of 
statistical  significance  is  the  poisson-modified  Mantel -Haenszel  summary  chi- 
square  for  combining  2X2  tables. 

Since  further  analysis  concerning  the  relative  roles  of  income  and  education  in 
affecting  the  cancer  rates  among  blacks  and  whites  as  well  as  controlling  for 
both  the  socioeconomic  variables  in  the  white-black  analysis  encounters  problems 
of  cells  with  low  populations,  a  second  analytic  approach  is  utilized  which  is 
Feldstein's  binary  variable  multiple  regression.  The  usual  application  of  this 
method  employs  a  study  population,  each  individual  of  which  is  classified  by 
several  independent  variables  and  a  dependent  or  outcome  variable.  For  the 
reasons  noted  above,  this  is  not  the  situation  in  this  case.  However,  one  can 
use  the  age-race-sex  specific  census  tract  segments  as  the  unit  of  observation. 
Each  of  these  segments  has  a  population  defined  as  of  April  1,  1970,  and 
cases  diagnosed  over  the  three-year  period  so  a  segment-specific  rate  can  be 
calculated  to  be  used  as  the  outcome  variable.  The  independent  variables 
include  race,  sex,  age,  geographic  area,  income,  and  education.  Both  sex  and 
all  age  segments  of  the  same  race  within  a  given  tract  have  the  same  median 
family  income,  and  all  age  segments  for  a  race-sex  group  with  a  tract  have  the 
same  median  years  of  education  completed.  As  the  population  size  of  these 
segments  varies  considerably,  a  weighted  regression  model  is  deemed  appropriate, 
using  the  population  size  as  the  weight.  This  reduces  to  the  usual  situation 
of  the  popualtion  being  treated  as  a  group  of  observation  units  and  the  cancer 
events  as  the  outcome  variable.  Average  annual  adjusted  rates  per  100,000 
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%' 
population  and  their  standard  errors  are  calculated;  the  test  of  significant 
differences  between  groups  is  the  t  statistic  taking  the  ratio  of  the 
corresponding  regression  coefficient  B  to  its  standard  error,  where  B  is  also 
the  difference  between  rates  of  the  particular  socioeconomic  level  and  the 
referent  group  expressed  per  100,000  per  year. 

The  mapping  of  disease  occurrence  by  case  or  rate  is  an  investigative 
technique  used  by  epidemiologists  to  identify  patterns  in  their  search  for 
etiologic  clues.  A  major  problem,  particularly  when  hundreds  of  such  maps 
are  produced,  it  systematically  detecting  non-random  clusters  of  sub-areas 
(e.g.,  counties)  with  similar  rates. 

In  this  investigation  two  cluster  indices,  previously  developed  to  assess  space- 
time  clusters  of  disease  cases,  have  been  modified  to  statistically  evaluate 
areal  clusters.  The  behavior  of  the  indices  under  artifically  forced 
clustering  and  dispersal  schemes  was  monitored  and  found  to  be  consistent  with 
a  priori  expectations.  Empiric  distribution  p-values  for  modified  statistics 
are  compared  to  those  obtained  under  theoretical  assumptions. 

Adaptations  of  the  indices  are  illustrated  using  counties  of  a  state  as  the 
units  of  observation.  From  the  Third  National  Cancer  Survey,  county  incidence 
rates  for  several  cancer  sites  were  analyzed  using  the  clustering  indices. 

Major  Findings:  ^c; 

NCI  Monograph  41  containing  detailed  incidence  by  race,  sex  and  age  of  patient 
and  by  primary  site  and  type  of  the  cancer  for  each  geographic  area 
participating  in  the  survey  -  except  for  Puerto  Rico  -  and  for  all  areas  has 
received  wide  distribution  within  the  United  States.  The  monograph  also  has 
been  distributed  at  two  international  meetings  to  participants  from  a  wide 
range  of  foreign  countries.  Reaction  to  the  monograph  has  been  extremely 
favorable,  especially  from  pathologists  who  for  the  first  time  have  available 
to  them  incidence  data  cross  classified  by  primary  site  and  histologic  type  of 
cancer  for  all  cancer  sites  and  types. 

Data  were  available  on  the  patient  interview  epidemiology  file  for  7,518 
patients  with  invasive  malignancies.  Comparison  of  the  7,518  interview 
respondents  with  all  TNCS  patients  for  age,  race,  sex,  marital  status,  method 
of  diagnosis,  vital  status,  country  of  birth  and  site  distribution  showed  only 
small  differences  and  no  strong  nonrespondent  bias.  In  the  absence  of  normal 
controls  a  proportional  morbidity  analysis  was  employed. 

Time  trends  in  cancer  incidence  were  analyzed  by  comparing  data  from  seven 
areas  which  had  participated  in  all  three  National  Cancer  Surveys  -  1937-8, 
1947-8,  1969-71.  The  overall  age-adjusted  incidence  rate  for  all  cancer  sites 
combined  dropped  3.9%  from  288.9  in  1947  to  277.7  in  1970.  The  drop  was  yery 
striking  among  women:  from  305.0  to  256.8  among  whites  and  from  273.2  to 
231.5  among  nonwhites.  Conversely,  the  rates  for  males  increased  from  283.7 
to  309.0  among  whites  and  went  up  46.4%  from  225.6  to  330.2  among  nonwhites.  ,. 
Whereas  the  rates  for  females  were  greater  than  those  for  males  in  each  race  ■» 
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group  in  the  earlier  survey,  the  opposite  was  true  in  the  most  recent  survey. 
The  incidence  rate  for  all  sites  combined  was  lowest  among  nonwhite  males 
during  the  Second  National  Cancer  Survey;  in  the  Third  National  Cancer  Survey, 
that  population  group  experienced  the  highest  incidence  rate.  Some 
explanations  for  these  diverse  trends  lie  in  the  examination  of  the  changes 
in  rates  for  the  individual  primary  sites. 

Uterine  cancer  ranked  number  one  in  the  first  survey,  and  the  rate  has  decreased 
40%  since  that  time.  Breast  cancer,  which  was  tied  with  stomach  for  second 
place  in  the  first  survey,  had  the  highest  incidence  rate  in  the  second,  even 
though  it  primarily  affects  only  women.  By  the  time  of  the  third  survey,  the 
leader  was  lung  cancer,  having  increased  more  than  350%  since  the  first 
survey  when  it  was  the  eighth  most  common  primary  site.  Intestinal,  prostatic, 
bladder,  and  pancreatic  cancer  as  well  as  the  lymphomas  have  all  shown 
increases,  while  stomach  cancer  has  decreased  a  dramatic  72%.  Rectal  cancer 
has  shown  an  overall  decrease  since  the  first  survey,  although  there  was  an 
increase  indicated  in  the  second  survey.  These  ten  sites  accounted  for  73% 
of  all  cancer  during  the  Third  National  Cancer  Survey. 

From  the  Interview  Study,  occupations  and  industries  were  tested  for 
associations  with  specific  cancer  sites  while  controlling  for  age,  sex, 
geographic  location,  education,  and  use  of  alcohol  or  cigarettes.  Lung  cancer 
patients  were  found  more  often  than  expected  among  several  categories  including 
trucking,  air  transportation,  wholesaling,  painting,  building  construction, 
building  maintenance,  and  manufacturing  (furniture,  transportation  equipment, 
and  food  products).  Controlling  for  cigarette  smoking  did  not  change  these 
associations.  Leukemia  and  multiple  myeloma  were  associated  with  sales  personnel 
of  both  sexes,  while  lymphomas  and  Hodgkin's  Disease  showed  an  excess  among 
women  working  in  the  medical  industry.  Other  associations  included  rectal 
cancer  with  reveral  retail  industries;  prostate  with  ministers,  farmers, 
plumbers,  and  coal  miners;  malignant  melanoma  with  school  teachers;  and 
invasive  cervical  cancer  with  women  listed  as  working  in  hotels  and  restaurants. 
Breast  cancer  patients  were  more  commonly  found  among  women  who  were  teachers 
or  other  professionals,  and  who  worked  in  business  and  finance  (even  after 
controlling  for  education). 

Among  whites,  negative  associations  between  both  income  and  education  with  the 
incidence  of  cancers  of  the  esophagus,  stomach,  rectum,  lung,  uterine  cervix, 
and  chronic  lymphocytic  leukemia  were  observed.  Positive  associations  were 
indicated  for  cancers  of  the  colon,  bladder,  breast,  and  uterine  corpus. 
Cancers  of  the  pancreas,  prostate,  and  ovary,  as  well  as  the  lymphomas  did  not 
show  a  strong  association  with  socioeconomic  status. 

Among  blacks,  even  though  the  population  studied  was  considerably  smaller  than 
that  of  the  whites  as  was  their  range  of  socioeconomic  values,  negative 
associations  were  demonstrable  for  cancers  of  the  esophagus,  lung,  and  uterine 
cervix,  but  not  for  stomach  cancers.  A  positive  association  was  observed  for 
colon,  bladder,  or  uterine  corpus  cancers. 
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Adjustment  for  socioeconomic  status  reduced  but  did  not  completely  diminish 
the  black-white  differences  in  incidence  for  cancers  of  the  esophagus,  breast 
and  uterine  cervix. 

Significance  of  the  Program  to  the  Institute: 

This  data  base  has  already  provided  the  Institute  with  the  first  reliable  data 
on  cancer  incidence  in  the  United  States  since  the  Second  National  Survey 
conducted  in  1947.  Data  contained  in  Monograph  41  are  a  valuable  source  of 
information  not  available  elsewhere  in  the  country.  Daily,  a  large  number  of 
queries  are  received  on  cancer  sites  and  histology  to  which  we  are  now  able  to 
respond  with  data.  The  information  has  also  been  useful  in  program  planning 
and  in  preparing  reports  for  NCI,  NIH  and  HEW  use.  The  survey  data  have  also 
indicated  that  there  were  errors  in  estimates  of  incidence  by  site  used  by 
various  cancer  agencies.  Economic  data  are  now  available  for  the  first  time 
in  the  history  of  the  Institute.  These  data  also  will  allow  us  to  respond  to 
data  requests  which  come  in  daily  regarding  the  economic  impact  of  cancer. 
These  data  will  be  useful  in  program  planning  particularly  in  the  area  of 
cancer  control  and  rehabilitation. 

This  data  bank  will  continue  to  provide  a  valuable  source  for  epidemiologic 
investigations  by  identifying  population  groups  that  have  a  high  or  low 
incidence  of  cancers  of  specific  site.s  ^ 

Proposed  Course  of  the  Project:  ^ 

Analyses  of  cancer  incidence  among  urban  and  rural  residents  in  Iowa  and 
Colorado  are  being  readied  for  publication.  Indicators  for  Spanish  surnamed 
persons  have  been  added  to  the  incidence  files  and  Spanish  surnamed  population 
files  have  been  structured  so  that  analyses  of  cancer  incidence  among  this 
group  can  progress.  These  data  will  also  be  compared  to  incidence  data  from 
Puerto  Rico. 

The  Laboratory  of  Pathology  NCI  has  conducted  a  feasibility  study  of 
patients  whose  cancer  was  confirmed  at  autopsy  using  TNCS  data.  This  study 
was  conducted  in  five  hospitals  in  the  metropolitan  Atlanta  area  and  results 
have  been  analyzed.  Currently  data  are  being  collected  from  the  remaining 
Atlanta  area  hospitals  which  performed  autopsies. 

An  analysis  of  cancer  incidence  among  the  foreign  born  population  is  being 
completed.  A  computer  program  has  been  developed  to  categorize  cancer 
patients  into  ethnic  origin  groups  based  on  surname  so  that  cancer  incidence 
among  various  ethnic  groups  can  be  studied. 

An  analysis  of  life  style  and  cancer  is  being  assimilated  utilizing  cancer 
incidence  classified  according  to  marital  status. 

Incidence  data  being  generated  from  the  SEER  Program  for  areas  not  included 

in  the  TNCS  will  be  compared  to  look  for  differences  in  incidence  among  the   ^ 

various  geographic  areas.  ^ 
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Project  Description 


The  Automatic  Data  Processing  Management  Section  provides  consultation  and 
assistance  in  the  application  of  data  processing  and  organization  and  manage- 
ment methodology  to  the  scientific  research  projects  and  programs  of  the 
National  Cancer  Institute.  The  emphasis  of  the  Section's  activities  is  on 
large-scale,  long-term,  multi-center  projects. 

Members  of  the  Section  apply  management  analysis  and  systems  analysis  tech- 
niques to  the  planning,  design,  organization,  administration,  and  evaluation 
of  programs  and  projects  having  data  management  and  statistical  computing 
requirements.  This  involves  preparing  study  reports  and  making  recommen- 
dations on  the  technical  feasibility  and  budgetary  implications  of  various 
organizational,  operational  and  methodological  approaches  to  programs  and 
projects  utilizing  computing  equipment,  and  data  management  and  statistical 
computing  systems  and  computer  program  libraries;  conducting  individual 
site  reviews  and  participating  on  technical  selection  and  review  committees 
for  grants  and  contracts;  assisting  investigators  and  contractors  in  identify- 
ing and  obtaining  computer-related  resources  and  services;  and  developing 
training  programs  and  conducting  seminars  and  workshops  on  various  aspects 
of  biomedical  computing.  ADPMS  senior  staff  initiate  contracts  and  serve  as 
project  (or  co-project)  officers  on  technical  support  and  scientific  contracts. 

Technical  assistance  is  provided  through  individual  consultation  and  by  di- 
recting the  activities  of  computer  systems  analysts  and  programmers.  These 
activities  include  forms  design,  systems  analysis,  systems  design,  the 
preparation  of  procedure  manuals,  computer  programming  services,  the  devel- 
opment of  generalized  software  systems  and  libraries  to  expedite  and  simplify 
the  use  of  computers,  conducting  workshops  and  providing  individual  instruc- 
tion in  the  use  of  computer  systems,  computer  programs  and  equipment,  and_ 
coordinating  and  monitoring  the  conversion  of  raw  data  into  forms  appropriate 
for  computer  processing  and  the  day-to-day  operation  of  data  processing 
systems  and  related  activities. 

The  Section  conducts  research  and  development  work  in  collaboration  with 
computer  scientists  and  other  specialists  at  universities  and  clinical  centers 
to  develop  new  and  improved  methodologies  in  the  application  of  computers 
and  management  theory  to  biomedical  research. 

Overview 

The  appointment  of  a  new  chief  for  the  Biometry  Branch  this  year  and  his 
review  of  the  policies,  programs,  structure,  priorities,  and  assignment  of 
staff  in  the  Branch  has  changed  the  focus  of  the  Section's  consultation  and 
support.  The  scope  of  the  Section's  activities  continues  to  be  Institute- 
wide  but  there  is  now  an  increased  emphasis  on  Biometry  Branch  projects, 
particularly  the  Surveillance,  Epidemiology,  and  End  Results  Program  (SEER). 
Every  member  of  the  Section  participates  in  the  SEER  Program,  most  of  them 
on  a  full  time  basis. 
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Our  participation  in  programs  outside  of  Field  Studies  and  Statistics  Pro- 
gram is  limited  by  the  size  and  composition  of  our  staff  in  relation  to  our 
FS&S  workload.  In  this  context  we  provide  a  limited  amount  of  support  to 
other  NCI  program  areas  as  they  relate  to  FS&S  research  interests,  or  as  they 
present  opportunities  to  increase  our  general  understanding  of  the  computing 
and  management  aspects  of  large-scale,  multi-center  biomedical  research 
projects.  Since  one  of  the  positions  in  the  Section  was  transferred  from 
the  Division  of  Cancer  Biology  and  Diagnosis  for  us  to  provide  consultation 
and  assistance  to  that  Division,  approximately  one  person-year  in  the 
Section  is  devoted  to  that  Division's  research  activities. 

There  continues  to  be  a  crticial  need  in  the  Institute  for  more  computer 
professionals  with  experience  in  large-scale,  multi-center  research  projects. 
The  Institute  is  presently  involved  in  a  number  of  large-scale,  long-term, 
multi-center  research  projects  which  are  gathering  biological  and  medical 
research  data  on  an  unprecedented  scale  (e.g.,  SEER).  Generally,  attempts 
to  extrapolate  data  handling  methodology  from  smaller  scale  studies  to  these 
mega  studies  and  attempts  to  use  software,  equipment,  and  especially  staff 
not  trained  in  the  management  and  technical  aspects  of  large  data  bases, 
network  systems,  etc.,  have  proven  to  be  ineffective  and  costly. 

In  order  to  better  meet  the  Institute's  need  for  these  computer  professionals, 
we  have  re-evaluated  how  positions  are  used  in  the  Section.  We  now  believe 
it  is  most  effective  to  use  a  larger  proportion  of  our  scarce  positions  for  ^ 
senior-level  computer  professionals  with  a  corresponding  reduction  of  our   ^ 
in-house  computer  programmers  and  technical  aides.  These  senior  level  pro- 
fessionals are  involved  in:  (1)  monitoring  and  coordinating  the  perfor- 
mance of  contractors  in  the  delivery  of  computer  programming  and  systems 
analysis  support  services;  (2)  making  policy  recommendations  and  developing 
guidelines,  objectives,  and  standards;  (3)  providing  computer-related  con- 
sultation to  our  division  and  program  directors,  branch  and  lab  chiefs,  grants 
administrators,  project  officers,  and  review  and  advisory  committees,  and  to 
the  scientific  directors,  principal  investigators,  and  others  who  collaborate 
with  the  Institute;  and  (4)  carrying  out  research  and  development  work  to 
assure  the  most  effective  application  of  computer  science  to  the  Cancer 
Program. 

As  vacancies  occur  in  the  Section,  we  are  attempting  to  recruit  senior  bio- 
medical computer  specialists  and  computer  scientists  to  replace  some  of  our 
computer  programmers  and  technical  staff.  This  year  several  vacancies  have 
occurred;  however,  we  have  not  been  able  to  fill  them  at  the  grade  levels 
and  job  classifications  that  we  feel  are  needed.  The  major  source  of  the 
delay  in  these  recruitments  is  the  amount  of  work  required  by  the  NCI  Per- 
sonnel Office  to  justify  these  positions.  This  situation  has  left  us  under- 
staffed at  the  senior  level  and  is  seriously  inhibiting  our  ability  to  more 
fully  meet  our  responsibilities. 

In  addition  to  the  previously  mentioned  changes  in  staff  composition  and 
approaches,  we  feel  that  it  would  be  beneficial  to  increase  our  interaction  ^ 
with  computer  professionals  outside  of  the  NIH.  Such  interaction  is  needed  |^ 
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to  provide  advice  and  peer  review  of  our  work.  This  could  be  accomplished 
through  the  establishment  of  a  five  or  six  member  Biomedical  Computing 
Technical  Advisory  and  Review  Group. 

Specific  functions  of  such  a  group  could  include: 

(1)  Advising  on  computing  policy,  strategy,  and  objectives;  on  computer 
research  and  developments  projects;  on  the  use  of  computing 
methodology,  technology  and  standards;  on  the  expertise  needed  in, 
and  on  the  composition  of,  computer  staff  within  this  Section; 

(2)  Providing  peer  review  and  evaluating  the  organization,  planning, 
technical  approaches,  cost/benefits,  quality  aspects  and  perfor- 
mance, etc.,  of  the  specific  computing  projects  undertaken  by  this 
Section; 

(3)  Serving  as  a  direct  link  with  individual  investigators,  research 
institutions,  manufacturers  of  computing  equipment  software  de- 
signers, users  and  others  who  are  most  knowledgeable  concerning  the 
computer  field;  and 

(4)  Stimulating  a  wider  interest  in  biomedical  computing,  especially  in 
areas  related  to  cancer  research  in  general  and  cancer  epidemiology 
in  particular,  among  individuals  and  organizations  who  can  poten- 
tially make  real  contributions  to  our  Programs  and  through  increased 
awareness,  interest,  and  participation,  begin  to  alleviate  the 
critical  shortage  of  specialists  in  biomedical  computing. 

The  highlights  of  the  Section's  activities  during  the  current  period  are  pre- 
sented below. 

Office  of  the  Director,  NCI 


Frederick  Cancer  Research  Center,  EDP  Working  Group 

Mr.  Larson  has  been  a  member  of  the  FCRC  EDP  Working  Group  for  four  years. 
This  group  is  comprised  of  consultants  in  the  computer  field  from  the  Office 
of  the  Director,  NCI,  from  the  Viral  Oncology  and  Chemical  Carcinogenesis 
Program  of  the  DCCP,  and  from  the  Division  of  Computer  Research  and  Tech- 
nology (DCRT).  The  group  is  responsible  for  monitoring  the  data  processing 
portion  of  the  Litton  Bionetics  FCRC  contract.  This  involves  monthly  re- 
views of  technical  work  in  progress  and  an  annual  review  of  the  accomplish- 
ments, plans,  problems  and  cost  of  the  contract.  Application  areas  include 
administrative  management  systems,  animal  inventory  management  systems 
and  laboratory  equipment  monitoring  systems.  Mr.  Larson's  consultation  at 
the  FCRC  is  expected  to  continue  at  the  same  level. 
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The  Field  Studies  and  Statistics  Program 

The  level  of  the  Section's  computer-related  consultation  and  support  in  the 
FS&S  Program  has  continued  to  expand  this  year  chiefly  in  response  to  the 
growing  requirements  of  the  SEER  Program  and  the  Environmental  Epidemiology 
Branch. 

The  resources  provided  by  our  support  contractor,  GEOMET,  Inc.  have  enabled 
us  to  largely  meet  the  expanding  needs  of  these  two  FS&S  program  areas.  The 
contractor's  level  of  effort  for  FS&S  support  has  increased  to  twenty-one 
person-years  this  year  and  nine  of  our  in-house  staff  devoted  seven  person- 
years  to  FS&S  activities. 

This  year  our  support  contractor  continued  to  provide  the  majority  of  the 
computer  programming  and  systems  analysis  services  required  by  the  FS&S 
Program,  allowing  in-house  staff  to  largely  focus  on  FS&S  consultation^ 
contract  monitoring  and  coordination  activities.  The  ADPMS  also  initiated 
and  monitored  a  large  contract  with  a  minority-owned  firm  to  microfiche 
over  one  million  source  records  from  the  Third  National  Cancer  Survey. 

The  effective  use  of  the  contract  mechanism  is  a  major  factor  in  the  Section's 
ability  to  provide  support  and  consultation  to  the  FS&S  Program.  This     ^ 
approach  has  enabled  us  to  rapidly  increase  or  decrease  staffing  levels  in  ""  " 
response  to  changing  FS&S  Program  needs  with  the  in-house  staff  providing 
the  required  continuity  and  program  knowledge.  Our  FS&S  computer  support 
contract  was  recompeted  this  year  to  incorporate  a  revised  workscope  which 
will  (1)  permit  the  contractor  to  provide  support  throughout  FS&S;  (2) 
acknowledge  the  present  level -of-effort  required  by  FS&S;  and  (3)  allow 
for  expansion  during  the  next  three  years  to  support  new  studies  which  are 
anticipated  but  presently  undefined. 

The  Surveillance,  Epidemiology,  and  End  Results  Program 

The  SEER  Program  continues  to  be  the  major  focus  of  the  Section's  consultation 
activities.  The  nature  and  level  of  our  involvement  in  SEER  has  continued  to 
evolve  this  year  as  a  result  of  new  program  direction,  increased  requests 
from  registries  for  consultation,  and  the  availability  of  general-application 
software  developed  by  the  ADPMS-Cal ifornia-Connecticut  collaborative  com- 
puter systems  development  project.  Nine  ADPMS  staff  members  devoted  approx- 
imately six  person-years  to  the  SEER  Program.  Our  SEER  activities  are  pre- 
sented under  the  three  major  headings:  (1)  Participation  in  Program  Direction 
and  Operation;  (2)  Development  and  Distribution  of  Software;  and  (3)  Con- 
sultation Provided  to  SEER  Registries. 

1 .   Participation  in  Program  Direction  and  Operation 

ADPMS  senior  staff  have  served  on  the  major  committees  responsible  ^ 
for  the  direction  and  operation  of  the  SEER  Program.  Theodore  Weis^ 
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is  a  member  of  the  SEER  Policy  Committee  and  James  Larson  is  a 
member  of  the  SEER  Operations  Committee.  Prior  to  the  reorgan- 
ization of  the  Program,  James  Larson  and  Mary  Cusano  served  as 
members  of  the  Data  Acquisition  Committee  and  Michael  Stump  was 
a  member  of  the  Data  Analysis  Committee. 

Mary  Cusano  participated  in  the  planning  and  processing  of  the  1978 
SEER  data  submission.  She  had  primary  responsibility  for,  and 
carried  out,  the  documentation 'of  submission  specifications  and 
procedures,  receiving  and  processing  computer  tapes  from  the 
registries,  coordinating  the  error  correction  process,  and  producing 
recoded  files  and  tabulations  for  investigations,  publications, 
and  program  evaluation  purposes.  Ms.  Cusano  and  Mr.  Larson  also 
participated  in  the  planning  of  the  1979  SEER  Data  Submission 
process. 

Development  and  Distribution  of  Software 

Individual  SEER  registries  do  not  have  the  resources  or  expertise  to 
independently  develop  the  data-base  management,  retrieval,  and 
analytical  software  necessary  for  their  efficient  operation.  Addi- 
tionally, it  is  becoming  clear  that  NCI  should  not  continue  to  fund 
the  independent  development  of  software  in  the  registries. 

The  Section  has  been  collaborating  for  the  past  two  years  with  the 
San  Francisco  Bay  Area  Resource  for  Cancer  Epidemiology,  the  Yale 
Connecticut  Cancer  Epidemiology  Unit,  and  the  Connecticut  Tumor 
Registry  to  design,  develop,  and  test  a  prototype  data  base  manage- 
ment system  for  large-scale  population-based  tumor  registries. 
The  design  objectives  of  the  SEER  Registry  Data  Management  System 
(SRDMS)  are  to  reduce  registry  operating  costs,  to  improve  the 
quality  and  timeliness  of  the  data,  and  to  serve  as  a  prototype 
for  other  SEER  registries.  The  SRDMS  automates  many  of  the  basic 
functions  currently  performed  manually  in  all  SEER  registries  such 
as  patient-linkage,  death-clearance,  and  multiple/duplicate  primary 
neoplasm  determination. 

The  particular  collaborative  approach  used  for  the  design,  develop- 
ment, implementation,  testing  and  evaluation  of  the  SRMS  is  an 
essential  element  of  the  project  to  insure  that  the  final  product 
benefits  from  the    unique  expertise  of  NCI  staff  and  field 
participants  and  to  insure  that. the  concepts  employeed  were  accep- 
table to  both  NCI  and  the  registries  who  would  ultimately  operate 
the  system. 

The  Section  conducted  a  three  day  workshop  in  Annapolis,  Maryland 
to  present  the  SRDMS 's  technical  concepts  to  SEER  registry  directors 
and  computer  specialists  and  to  discuss  systems  development  activities 
under  way  in  other  SEER  registries. 
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A  major  concept  which  emerged  from  the  Annapolis  Workshop  was  the 
need  for  a  mechanism  within  the  SEER  Program  to  facilitate  the 
sharing  of  computer  software  among  participating  registries.  The 
ADPMS  is  now  engaged  in  the  implementation  and  preliminary  operation 
of  a  prototype  SEER  Computer  Software  SHARE  Program.  Initially  we 
are  developing  at  NCI,  and  distributing  through  SHARE,  a  set  of 
standard  edit  sub-programs  for  SEER  submission  data.  These  pro- 
grams, developed  primarily  for  NCI  to  use  in  editing  SEER  submission 
tapes,  have  been  designed,  programmed,  tested,  and  documented  for 
distribution  to  and  use  by  SEER  registries  in  their  day-to-day  data 
collection  operations.  These  centrally  developed  edit  sub-pro- 
grams are  also  incorporated  in  the  California  and  Connecticut  SEER 
Registry  Data  Management  System. 

Other  software  of  general  interest  to  SEER  registries,  including 
software  developed  by  individual  registries  is  now  being  evaluated 
by  senior  ADPMS  staff  for  distribution  through  the  SHARE  program. 

3.  Consultation  Provided  to  SEER  Registries 

The  Michigan  Cancer  Foundation 

The  Director  of  the  Detroit  Area  Tumor  Registry  requested  ADPMS 
technical  assistance  in  documenting  the  functions  of  its  data     ^ 
management  systems  computer  programs  and  files.  An  ADPMS  senior   ^ 
programmer,  Mary  Cusano,  was  detailed  to  Detroit  for  one  month  to 
complete  this  task.  During  this  period  she,  and  the  Registry's 
computer  specialist    reviewed  all  recurring  production  computer 
programs  and  files  used  by  the  Registry,  executed  test  runs  to 
verify  program  performance,  printed  the  contents  of  data  tapes, 
analyzed  the  output,  and  assembled  the  documentation  and  written 
performance  assessments  required  by  MCF  management  to  develop  short 
and  long-range  approaches  to  upgrade   the  Registry's  data  manage- 
ment system. 

The  San  Francisco  Resource  for  Cancer  Epidemiology  (RCE) 

ADPMS  staff  members  have  been  working  closely  with  the  RCE  since 
1974  to  reorganize  the  California  Tumor  Registry's  (CTR)  operational 
methodology,  staffing,  data  processing  software,  and  computer  hard- 
ware support.  Much  of  this  work  has  been  accomplished  under  a 
collaborative  agreement  between  the  RCE,  the  University  of  California 
Berkeley  Computer  Center,  the  Connecticut  Tumor  Registry,  and  the 
Yale-Connecticut  Cancer  Epidemiology  Unit. 

This  year  the  computer  programming  was  completed  for  the  instal- 
lation of  a  basic  version  of  a  new  data  management  system  for  the 
CTR.  The  programming  workload  was  shared  by  the  UC  Berkeley 
Computer  Center,  the  Connecticut  Cancer  Epidemiology  Unit,  and  the 
ADPMS  and  its  contractor,  Geomet  Inc.  The  new  data  management     jB 
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system  has  been  turned  over  to  the  CTR  for  further  development  and 
for  use,  with  minor  modifications,  as  a  conversion  system  to  trans- 
fer data  from  their  old  data  systems  onto  the  new  system. 

Valerie  Van  Holten  had  primary  responsibility  for  the  overall  tech- 
nical development  of  the  system.  She  coordinated  the  work  of  ten 
ADPMS  and  Geomet  Inc.  programmers  in  the  development  of  major  sub- 
routines for  the  system,  and  she  designed  and  coded  the  Edit/Update 
sub-system.  Additionally,  she  conducted  the  comprehensive  unit 
testing  and  integration  testing  to  install  the  system  in  California. 
Ms.  Van  Holten  spent  over  three  months  on-site  in  California. 
James  Larson  has  continued  to  provide  overall  direction,  planning, 
and  coordination  to  this  project.  This  involved  five  site  visits 
to  California  to  determine  project  status,  resolve  political  and 
managerial  problems,  and  to  participate  in  project  planning  sessions. 

Michael  Stump  has  been  responsible  for  coordination  between  NCI, 
California  and  Connecticut,  has  participated  in  project  planning 
sessions,  and  has  provided  technical  direction  to  several  major 
programming  efforts  on  the  project. 

The  Connecticut  Tumor  Registry 

The  Connecticut  Tumor  Registry,  and  the  Yale-Connecticut  Cancer 
Epidemiology  Unit  (CCEU)  continued  this  year  to  collaborate  with 
NCI  and  the  California  Tumor  Registry  on  the  development  of  the 
SEER  Registry  Data  Management  System  (SRDMS).  CCEU  computer 
specialists  programmed  the  Pre-Edit  and  Table  Maintenance  Sub- 
Systems  of  the  SRDMS.  Michael  Stump  monitored  and  coordinated 
this  programming  effort.  This  involved  resolving  specification 
and  design  problems  to  accommodate  changes  in  requirements, 
monitoring  adherence  to  the  development  schedule,  approving  the 
test  plans,  providing  test  data,  and  reviewing  test  output. 
Michael  Stump  and  James  Larson  subsequently  worked  closely  with 
CCEU  and  CTR  staff  to  develop  a  plan  for  implementing  the  SRDMS  in 
the  Connecticut  Tumor  Registry. 

The  CCEU,  the  Connecticut  Tumor  Registry  (CTR),  and  the  ADPMS  are 
presently  installing  the  SRDMS  in  the  CTR.  CCEU  programmers  are 
developing  the  special  purpose  programs  required  for  the  conversion 
of  existing  files  and  records  and  modifying  and  enhancing  programs 
developed  in  the  California  Tumor  Registry  for  operation  in  Connec- 
ticut. ADPMS  and  Geomet  programmers  are  developing  sub-programs 
for  initial  use  in  the  Connecticut  SRDMS  which  will  subsequently  be 
used  for  NCI  SEER  submission  processing  and  which  will  be  distributed 
to  the  SEER  registries  under  the  SHARE  Program.  Michael  Stump  and 
James  Larson  are  serving  as  coordinators  and  project  monitors  of 
this  collaborative  project.  Valerie  Van  Holten  is  the  lead  pro- 
grammer/systems analyst. 
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The  Louisiana  Tumor  Registry 

Mr.  Stump  continues  to  serve  as  the  principal  ADR  consultant  to  the 
Louisiana  Tumor  Registry.  During  this  year,  Mr.  Stump  participated 
in  the  detailed  design  and  implementation  of  two  major  components  of 
the  registry's  data  management  system.  Implementation  of  these  two 
system  components  will  facilitate  the  master  file  update  process 
and  will,  for  the  first  time,  provide  the  Registry  with  the  capa- 
bility to  process  follow-up  for  survival  analysis.  Mr.  Stump  will 
continue  to  work  closely  with  the  Louisiana  Tumor  Registry  staff  on 
implementation  of  his  previous  recommendations  to  (1)  develop 
document  control  procedures,  (2)  automate  patient  linkage  routines, 
(3)  lease  and  install  a  remote  terminal  with  a  print  capability  in 
the  Registry  and  (4)  convert  the  entire  data  management  system 
for  operation  on  a  new  host  computer  recently  installed  at  the 
Tulane  Computer  Center. 

Management  Analysis  and  Systems  Analysis 

At  the  request  of  the  project  officers  and  principal  investigators  of  the 
Hawaii  and  Michigan  Tumor  Registries,  Mr.  Weiss  conducted  an  extensive  analysis 
of  these  registries. 

An  outline  of  the  review  is  included  in  this  report  to  indicate  the  scope  anA 
depth  of  the  management  analysis  and  systems  analysis  which  this  Section  pr^ 
vides  as  a  consulting  service  to  population-based  registries  in  the  Program. 
Our  analysis  covered  the  following  areas: 

(1)  The  background  and  history  of  cancer  registration  and  reporting; 

(2)  The  characteristics  of  the  reporting  area  which  have  implications  on 
registry  organization,  management,  administration,  workloads,  staf- 
fing and  costs  (e.g.,  population  size,  distribution,  and  character- 
istics, geography,  legal  basis  for  reporting  cancer,  referral  prac- 
tices and  patterns,  attitudes  of  medical  and  community  organizations 
toward  cancer  reporting); 

(3)  The  Registries'  relationships  with  their  parent  organizations  (e.g., 
the  Health  Department,  the  University,  and  the  College  of  Medicine); 

(4)  The  present  status  and  problems  associated  with  the  SEER  submission, 
including  the  Registries'  organization  (e.g.,  structure,  functions, 
staffing,  facilities),  management  (e.g.,  objectives,  priorities, 
internal  coordination,  supervision),  workloads,  budget,  data  systems, 
computer  center  facilities,  operational  procedures,  documentation 
and  schedules. 
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At  the  conclusion  of  these  site  visits,  detailed  reports  were  prepared  in- 
cluding short-term  and  long-range  recommendations  for  resolving  the  problems 
uncovered  in  the  study.  This  type  of  analysis  has  now  been  conducted  in  six 
of  the  largest  registries  in  the  SEER  Program.  The  nature  of  the  problems 
experienced  in  these  large-scale  operations  are  similar  to  some  extent.  It 
appears  that  there  is  a  need  in  the  SEER  Program  for: 

(1)  More  clearly  defined  and  clearly  interpreted  SEER  Program  and  indi- 
vidual participant  policies,  goals,  objectives,  priorities  and  plans; 

(2)  Models  and  guidelines  for  computer  systems,  services,  facilities 
and  staff  requirements; 

(3)  Better  coordination,  collaboration  and  sharing  of  methodology; 

(4)  The  implementation  of  a  SEER-wide  program  management  information  and 
cost  reporting  system; 

(5)  Highly  specialized  and  more  frequent  peer  review  of  data  processing 
and  computing. 

Several  additional  exchange  visits  were  made  to  provide  assistance  in  the 
implementation  of  our  recommendations  and  to  monitor  progress. 

Environmental  Epidemiology  Branch 

Environmental  Studies  Section 

Last  year  the  Environmental  Studies  Section  began  using  the  Geomet  contract 
at  a  low  level  to  determine  its  effectiveness  as  a  source  of  computer  pro- 
gramming support.  Their  experience  with  the  contractor  proved  so  successful 
that  this  year  they  increased  the  contract  funding  level  to  eight  person- 
years.  Mr,  Larson  continued  to  work  this  year  with  Dr.  Mason  and  Dr.  Hoover 
to  coordinate  the  funding  and  staffing  increases  required  to  provide  this 
increased  level  of  support  to  the  Environmental  Studies  Section's  programs, 
and  to  monitor  work  performed  by  the  contractor. 

Geomet  provided  a  majority  of  the  computer  programming  service  required  by 
the  Environmental  Epidemiology  Section  for  their  research  activities,  in- 
cluding studies  of  Familial  Cancer,  Water  Quality  and  Cancer,  Cancer  Mortality, 
and  Occupation  and  Cancer. 

ADP  Management  Section 

Data  Set  and  Documentation  Library 

The  ADP  Management  Section's  technical  staff  have  approximately  2,000 

tape  data  sets  and  numerous  disk  data  sets  charged  to  various  DCRT  accounts 

at  a  cost  of  approximately  $3,000  per  month.  It  is  anticipated  that  this 
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volume  and  cost  will  continue  to  increase.  Having  each  programmer  maintain  ▼ 
an  inventory  of  the  status  and  location  of  each  of  these  data  sets  has  proven 
to  be  difficult  and  not  cost  effective.  In  addition,  the  number  of  new  sys- 
tems and  computer  programming  documentation  and  modifications  to  existing 
documentation  has  also  reached  a  volume  and  a  level  of  activity  that  now 
requires  a  more  formal  approach  to  the  documentation  requirements  in  the 
Section. 

During  this  year,  Darlene  Myer-Naughton  and  Valerie  Van  Hoi  ten  of  the  ADP 
Management  Section  and  Annabelle  Lee  of 'the  Geomet  staff,  designed  a  set 
of  procedures  and  forms  that  enables  a  computer  technician  to  assume  the  full 
responsibility  for  management  of  the  tape  library  component  of  the  ADPMS 
Technical  Library.  Other  modules  of  the  library  will  be  developed  in  the 
future  based  upon  determined  priorities.  Ms.  Myer-Naughton  has  been  assigned 
the  primary  responsibility  for  coordinating  all  technical  library  develop- 
ment, implementation  and  operation  activities. 

Division  of  Cancer  Biology  and  Diagnosis 

Committee  on  Immunodiagnosis 

The  Committee  on  Immunodiagnosis  is  involved  primar"''ly  in  the  review  and 
funding  of  research  contracts  associated  with  studies  of  cell -mediated  im- 
munity to  tumor  associated  antigens,  and  in  the  development  of  new  pro- 
cedures for  the  immunodiagnosis  of  cancer.  Dr.  Ronald  Herberman,  Chief  of  ^ 
the  Laboratory  of  Immunodiagnosis  is  Chairman  of  the  Committee.  Mr.  Stump,  w 
Ms.  Altamease  Barnaby  and  Ms.  Darlene  Myer-Naughton  of  the  ADP  Management 
Section  and  Dr.  Mitchell  Gail  of  the  Clinical  and  Diagnostic  Trials  Section, 
continue  to  consult  with  the  Committee  on  the  analysis  of  results  from 
immunodiagnostic  tests  and  to  review  the  data  management,  statistical  com- 
puting and  general  recordkeeping  components  of  research  contract  proposals 
received  by  the  Committee. 

Much  of  the  ADP  Management  Section's  consultation  on  this  project  for  this 
year  involved  preparing  an  RFP  and  selecting  a  contractor  to  provide  the  data 
processing  services  required  to  support  the  Committee  on  Immunodiagnosis.  A 
contract  award  was  made  to  Ebon  Research  Systems,  a  minority  business 
specializing  in  biomedical  data  processing  and  statistical  analysis.  Ms. 
Barnaby,  the  technical  liaison  to  the  contractor,  was  responsible  for  pro- 
viding project  orientation,  serving  as  an  interface  between  DCRT  and  Ebon, 
and  coordinating  the  flow  of  sera  panels  and  the  resulting  analysis  between 
the  office  of  the  contractor  and  NCI.  Ms.  Barnaby  also  provided  the  contractor 
with  the  documented  data  management  system  developed  by  the  ADPMS  to  process 
and  store  these  data  and  the  library  of  statistical  and  graphical  routines 
that  was  developed  to  facilitate  the  evaluation  of  the  effectiveness  of  the 
immunodiagnostic  tests.  This  year  approximately  30  sera  panels  have  been 
evaluated  and  the  contract  is  currently  being  renewed  for  three  additional 
years. 
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Plans  for  future  ADPMS  consultation  to  the  Committee  include  collaborating 
with  Dr.  Gail  to  design  additional  statistical  analysis  routines  to  evaluate 
the  sera  panel  results.  Ms.  Barnaby  will  be  responsible  for  writing  computer 
program  specifications  for  these  routines  and  the  programming  will  be  per- 
formed by  contractor  personnel.  Mr.  Stump  will  also  continue  to  serve  as 
Project  Officer  of  the  contract  and  Ms.  Barnaby  will  continue  to  function 
as  technical  liaison. 

Immunology  Branch 

The  clinical  research  program  of  the  Immunology  Branch  is  primarily  involved 
with  immunobiology  laboratory  investigations,  with  particular  emphasis  given 
to  studies  of  the  structure  and  function  of  all  membranes,  cellular  immunity 
genetics  of  the  immune  response  system  and  transplantation. 

For  the  last  two  years,  Ms.  Darlene  Myer-Naughton  and  Ms.  Anya  Shevchenko- 
Mason,  working  under  the  direction  of  Mr.  Stump,  have  been  involved  in  im- 
plementing a  data  management,  retrieval  and  analysis  system  specifically 
designed  to  remove  some  of  the  restraints  of  utilizing  the  computer  within 
the  clinical  research  environment  of  the  Immunology  Branch.  This  clinical 
and  laboratory  research  tool  was  originally  designed  by  Mr.  Stump  and  Ms. 
Myer-Naughton  in  consultation  with  Dr.  John  Wunderlich  of  the  Immunology 
Branch.  Most  of  the  programming  support  for  this  project  was  provided  by 
^     Ebon  Research  Systems,  a  commercial  data  processing  contractor.  Ms.  Anya 
]     Shevchenko-Mason  and  Ms.  Altamease  Barnaby  have  also  written  some  system 
routines. 

During  this  year,  Ms.  Myer-Naughton  and  Ms.  Shevchenko-Mason  completed 
acceptance- testing  the  system  delivered  by  Ebon  Research  Systems.  The 
system  has  been  implemented  on  the  DCRT  computers;  and  clinical  and  laboratory 
data  is  currently  being  edited,  stored  and  retrieved  by  the  system.  In 
operation,  an  investigator  can  input  parameters  that  specify  patient  selec- 
tion criteria,  the  laboratory  or  clinical  test(s)  requested,  the  time  inter- 
vals between  examinations  and  the  particular  graph  or  report  format  desired. 
Ms.  Myer-Naughton  is  currently  writing  and  editing  a  system  user's  guide 
which  includes  operating  procedures  for  master  file  updating  and  a  data 
documentation  package  which  includes  system  flowcharts,  program  descriptions, 
file  and  data  element  descriptions.  Future  ADP  Management  Section  system 
development  plans  include  adding  an  additional  output  report  format  and 
exploring  the  feasibility  of  implementing  several  of  the  system  features  on 
a  mini  computer  recently  purchased  by  the  Immunology  Branch.  Upon  request, 
the  complete  system  will  be  offered  to  other  branches  and  laboratories 
within  the  DCBD. 
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Division  of  Cancer  Research  Resources  and  Centers 

Cancer  Centers  Program 

The  Cancer  Centers  Program  was  established  to  develop  multi-disciplinary 
cancer  centers  throughout  the  country  which  can  engage  in  clinical  and  basic 
research  and  which  can  influence  the  upgrading  of  cancer  care  in  surrounding 
communities.  The  ADP  Management  Section  continues  to  provide  consultation 
to  the  Cancer  Centers  Program  in  response  to  requests  for  assistance  from 
Dr.  William  Terry,  Acting  Director,  Cancer  Centers  Program,  and  Mr.  Thomas 
Dundon,  Project  Officer  for  the  Statistical  Analysis  and  Quality  Control 
(SAQC)  Coordinating  Center  contract. 

During  this  year,  Mr.  Stump  and  Mr.  Weiss  reviewed  two  grant  applications 
for  funding  to  staff  Epidemiology  and  Statistical  Units  being  organized  in 
each  cancer  center.  Mr.  Dundon  also  requested  that  Mr.  Stump  participate 
on  a  panel  to  review  the  justification  for  non-competitive  procurement  (JNCP) 
for  the  Statistical  Analysis  and  Quality  Control  Center  at  the  Fred  Hutch- 
inson Cancer  Center  in  Seattle,  Washington.  Evaluation  will  focus  on  the 
organization  and  management  of  the  project,  the  operating  budgets  and  the 
overall  technical  approach.  As  advisor  to  Mr.  Dundon,  Mr.  Stump  will  par- 
ticipate in  the  next  meeting  of  the  SAQC  Technical  Advisory  Committee  and  the 
Centralized  Cancer  Patient  Data  System  (CCPDS)  Policy  Advisory  Committee. 
Mr.  Stump  will  continue  to  consult  with  Cancer  Center  Program  officials  on 
data  management  and  statistical  computing  aspects  of  the  SAQC  Coordinating  ^ 
Center. 

Division  of  Cancer  Control  and  Rehabilitation 

Cervical  Cancer  Screening  Project 

During  this  year,  Mr.  Michael  Stump  consulted  with  Dr.  Robert  Bowser  on  the 
Cervical  Cancer  Screening  Program.  Mr.  Stump  advised  him  on  more  effective 
ways  to  utilize  computer  support  contractors  in  the  Cervical  Cancer  Screening 
Program. 

Mr.  Stump  and  Ms.  Altamease  Barnaby  provided  Dr.  Bowser  with  an  estimate  of 
initial  staffing  and  funding  levels  for  the  new  contract,  evaluation  criteria 
for  the  key  individuals  on  the  contract,  and  a  model  RFP  for  a  statistical 
coordination  center  contract  and  a  computer  support  contract.  These 
materials  will  be  used  in  the  development  of  a  new  RFP  for  Cervical  Cancer 
Screening  Program  support. 

The  ADP  Management  Section  has  phased  out  of  an  active  role  in  this  project 
as  a  result  of  DCCR's  ability  to  assign  its  own  data  management  expertise. 
However,  Mr.  Stump  will  provide  minimal  consultation  throughout  the  contract 
negotiation  and  award  process. 
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Other  Collaborative  Activies 

Mr.  Weiss  is  a  member  of  the  Steering  Committee  of  the  NHLBI  Coordinating 
Center  Models  Project.  This  project,  which  was  largely  designed  by  Mr. 
Weiss,  is  developing  important  methodology  and  guidelines  for  establishing 
and  evaluating  coordinating  centers  in  large-scale,  multi-center  clinical 
trials.  The  methodology  and  guidelines  are  applicable  to  clinical  trials 
and  other  multi-center  studies  such  as  the  SEER  Program.  In  conjunction 
with  this  project,  Mr.  Weiss  gave  an  invited  paper.  Data  Processing  Policies 
in  Coordinating  Center  Management  at  the  Fifth  Annual  Symposium  on  Coor- 
dinating Clinical  Trials  held  in  Arlington,  Virginia. 
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Project  Description 

Many  statistical  problems  arise  in  the  consultative  activities  of  the  Section 
(see  Project  No.  Z01-CP-04260-18-B).  The  investigation  of  these  problems,  the 
development  of  new  statistical  methods,  and  adaptation  of  existing  methods 
for  special  problems  constitute  an  important  aspect  of  the  work  of  the  Clini- 
cal and  Diagnostic  Trials  Section.  The  basic  objective  of  this  work  is  to 
enrich  the  repertoire  of  statistical  methods  appropriate  for  the  analysis  of 
clinical  trial  data  and  therefore  emphasis  is  placed  on  statistical  applica- 
tions. However,  statistical  theory  and  application  are  so  closely  related 
that  some  of  the  work  has  a  distinctly  theoretical  flavor.  The  research  con- 
ducted under  this  project  covers  a  wide  spectrum  of  topics.  Some  of  the 
principal  subjects  which  have  been  studied  during  the  past  year  are  summar- 
ized below. 

Comparing  Rank  Tests  for  Censored  Survival  Data. 

Drs.  Lininger,  Gail,  Green,  and  Byar  have  studied  the  properties  of  several 
rank  statistics  commonly  used  to  compare  censored  survival  data  while  adjust- 
ing for  covariate  information.  Extensive  simulation  experiments  with  small 
sample  sizes  using  different  levels  of  censorin-  and  different  numbers  of 
strata  were  carried  out  to  estimate  the  size  and  power  of  the  Cox  partial 
likelihood  ratio  test,  the  Mantel -Haenszel  statistic  and  a  generalization  of 
Gehan's  statistic. 

Evaluation  of  Staging  Systems:  , 

Stage  of  disease  development  is  commonly  used  as  a  predictive  factor  for  a 
patient's  condition  at  say  one  year  after  diagnosis.  If  there  are  S  stages, 
we  may  imagine  a  2xS  contingency  table  in  which  the  top  row  refers  to  the 
number  of  dead  patients  at  the  end  of  one  year  and  the  bottom  row  to  the  num- 
ber of  living  patients.  A  prediction  for  a  new  patient  to  whom  a  disease 
stage  has  just  be  assigned  is  made  by  observing  into  which  column  of  this 
table  he  fits  and  then  seeing  which  is  the  more  likely  of  the  two  outcomes  at 
the  end  of  one  year.  The  question  arises  as  to  how  well  this  prediction  works 
and  Dr.  Muenz  and  Dr.  Gail  have  examined  this  issue  using  a  number  of  estima- 
tors of  the  probability  of  correctly  predicting  the  status  of  a  newly  entered 
patient.  Besides  the  observed  column  maximum,  a  number  of  other  estimators 
are  possible,  including  a  jack-knife  procedure,  the  use  of  the  bootstrap 
method  developed  by  Bradley  Efron,  and  isotonic  regression.  Dr.  Muenz  has  de- 
livered a  lecture  at  an  American  Statistical  Association  meeting  regarding 
preliminary  results  in  this  work. 

Effect  of  Stratified  Randomization  on  Size  and  Power  in  Clinical  Trials: 

Drs.  Green  and  Byar  have  completed  work  on  an  analytic  formulation  of  the 
effect  of  stratified  randomization,  as  compared  to  unstratified  randomization, 
on  Type  I  and  Type  II  errors  in  clinical  trials.  Numerical  results  for  Type  I 
error  were  compared  to  simulation  results  in  the  literature,  and  new  power 
computations  were  performed.  The  results  indicate  the  importance  in  this 
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setting  of  properly  considering  the  decrease  in  variance  that  results  from  ^. 
stratification. 

Analysis  of  Heterogeneity  for  Indirect  Standardized  Mortality  Ratios: 

Dr.  Gail  has  developed  methods  analagous  to  analysis  of  variance  for  analyz- 
ing indirect  standardized  mortality  ratios.  These  methods  allow  one  to 
partition  heterogeneity  into  "within  group"  and  "between  group"  sources  to 
test  epidemiologic  hypotheses.  For  example.  Dr.  Gail  verified  that  most  heter- 
ogeneity in  SEER  melanoma  incidence  data'arose  "between  latitude  groups". 

Counting  RxC  Tables: 

Dr.  Gail  and  Nathan  Mantel  collaborated  on  the  problem  of  determining  the 
number  of  RxC  tables  having  fixed  marginal  totals.  The  solution  to  this 
problem  is  useful  for  determining  whether  exact  conditional  calculations  are 
feasible.  Both  exact  recursive  methods  and  an  excellent  asymptotic  approxi- 
mation were  developed  and  published. 

Testing  Exponential ity: 

Dr.  Gail  has  developed  two  convenient  scale-free  tests  for  the  exponential 
distribution  which  are  based  on  the  sample  Lorenz  curve.  These  tests  are 
powerful,  easy  to  compute,  and  insensitive  to  rounding  or  truncating  meas- 
urement error.  ^^ 

Testing  for  Marginal  Homogeneity  in  Matched  Case-Control  Studies: 

Dr.  Byar  and  Nathan  Mantel  have  collaborated  on  a  paper  in  which  a  new  method 
for  testing  marginal  homogeneity  in  matched  case-control  studies  is  presented. 
This  test  can  be  used,  for  example,  in  a  study  in  which  matched  sets  C  =  3  of 
one  case,  one  hospital  control,  and  one  neighborhood  control  are  classified 
into  one  of  M  =  4  occupational  categories.  The  goal  of  the  test  would  be  to 
see  whether  the  distribution  of  occupations  for  the  cases  differ  from  those  in 
the  hospital  and  neighborhood  controls.  Mantel  and  Byar  noted  that  indepen- 
dence in  the  cxm  tables  for  each  of  the  matched  sets  implies  symmetry  in  the 
summary  m  table  with  the  consequent  marginal  homogeneity.  An  adaptation  of 
the  Mantel -Haenszel  procedure  for  testing  independence  to  the  case  of  many  cxm 
tables  so  as  to  yield  a  chi  square  with  (c-1 )  x  (m-1)  degrees  of  freedom  pro- 
vides a  test  of  marginal  homogeneity  in  the  summary  m  table. 

Two-group  Discrimination  of  High  Dimensional  Multivariate  Data: 

The  usual  multivariate  discrimination  technique--the  Fisher  linear  discrimi- 
nant (FLD)--requires  the  computation  and  inversion  of  a  high  dimensional  sample 
covariance  matrix  when  the  underlying  data  are  of  high  dimensionality. 
Dr.  Muenz  has  developed  a  method  for  the  selection  of  variables  useful  in 
discriminating  between  two  populations  which  takes  into  account  aspects  of 
the  stochastic  dependence  between  variables  without  requiring  that  the 
covariance  matrix  be  estimated.  For  data  of  moderate  dimensionality,  the    ^ 
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method  may  be  compared  with  the  FLD  and  non-parametric  discrimination 
procedures;  the  comparison  shows  that  little  is  sacrificed  in  terms  of 
probability  of  correct  classification  but  much  may  be  gained  in  computational 
efficiency. 

Testing  for  Tissue  Culture  Contamination: 

Dr.  Gail  has  developed  probability  theory  to  determine  whether  several  human 
tissue  cell  lines  could  have  the  same  allozyme  signature  by  chance  alone, 
or,  rather,  whether  these  lines  are  contaminated  by  a  single  line.  This 
problem  is  a  generalization  of  the  classic  "birthday  problem",  and  this 
theory  may  be  useful  in  other  applications. 

Selecting  Survival  Models  Incorporating  Covariate  Information: 

Drs .  Byar  and  Green  are  continuing  work  on  statistical  methods  appropriate 
for  choosing  which  of  several  mathematical  models  best  describes  a  given  set 
of  data.  The  models  under  study  relate  survival  to  a  set  of  initial  character- 
istics (covariates) .  The  complexity  of  these  models  requires  extensive 
computer  studies  to  examine  the  properties  of  the  proposed  statistical  tests. 

Development  of  Interactive  Computer  Programs: 

Dr.  Green  has  worked  on  designing  and  implementing  a  series  of  interactive 
computer  programs  for  analyzing  clinical  trial  data.  These  programs  allow 
multi-faceted  analyses  to  be  performed  efficiently  and  interactively. 
Computer  programming  relating  to  the  functions  of  recode/edit,  tabulation, 
descriptive  statistics,  and  covariate  screening  has  been  performed  by  IMS 
as  part  of  the  support  contract,  under  supervision  of  Drs.  Byar  and  Green. 
Dr.  Green  has  worked  directly  on  creating  programs  for  interactively  fitting 
models  and  selecting  covariates  using  a  step-down  procedure  and  likelihood 
ratio  statistics,  and  interactively  calculating  and  displaying  actuarial 
and  predicted  survival  curves  on  graphics  terminals.  As  we  continue  to 
study  and  develop  statistical  methods  appropriate  for  analyzing  clinical 
trial  data,  these  will  be  incorporated  into  this  system  of  interactive 
programs  thus  increasing  our  capacity  to  respond  quickly  to  requests  for 
sophisticated  data  analysis. 

Significance  to  the  Program  of  the  Institute: 

Much  of  the  work  described  above  is  directly  applicable  to  the  analysis  of 
data  collected  in  clinical  trials  of  the  treatment  of  cancer,  analysis  of 
data  related  to  diagnosis  and  screening  of  cancer,  and  to  epidemiologic 
studies  of  cancer.  Beyond  that  the  opportunity  to  engage  in  research  in 
statistical  methods  is  a  necessary  and  important  aspect  of  the  work  of  a 
consulting  statistician.  The  prestige  of  the  National  Cancer  Institute  as 
a  leader  in  biomedical  research  is  enhanced  by  having  on  its  staff 
statisticians  of  a  high  caliber  who  have  made  original  contributions  to 
their  own  discipline.  Looking  at  it  from  another  point  of  view,  the 
opportunity  for  professional  recognition  by  means  of  original  research 
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publications   is   essential    in  attracting  to   the   Institute  talented  statisticians 
of  the  very  highest  caliber.     Statistical    theory  and  applied  methodology  is 
a   rapidly  expanding   field.      If  the  very   best  and  most  useful   methods   are  to 
be  used   in  analyzing  data   related   to  cancer  then   such   individuals   are 
essential    to   the   program  of  the   Institute. 

Proposed  Course  of  the   Project: 

Some  of  the  separate  projects  described  .in  this  report  have  been  completed, 
but  some  will    be  continued   into   the  next  year.      A  new  project  that  will 
receive  considerable  attention  will    be  a   study  of  the  most  efficient  methods 
for  analyzing  time-dependent  covariates   based  on   the  Cox   regression  model 
or   its   Mantel-Haenszel    analogue.      In   general    the  statistical    research   projects 
are   suggested   by  problems  which  arise   in  our  consulting  work,    so  we 
anticipate  that  many  new  problems  will    be  studied  as   they  come  to  our 
attention   in   the  next  year.     The  Section   will    continue  a   program  of 
balanced  activities   divided   between   research  and  consultation,   theory 
and  appl ication. 
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CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

Fiscal  Year  1978 


Office  of  the  Chief 


AICHI  CANCER  CENTER  RESEARCH  INSTITUTE  (N01CP23213) 
KUAKINI  MEDICAL  CENTER  (N01CP61060) 

Title:  Study  of  Cancer  Among  Japanese  Migrants 

Contractor's  Project  Director:  Professor  Nitsuo  Segi  (N01CP23213) 

Dr.  Grant  N.  Stemmermann  (N01CP61060) 

Project  Officers  (NCI):  Dr.  James  Murray  and  Dr.  David  Levin 

Objectives:  The  purpose  of  these  contracts  is  to  collect  data  bearing  on 
the  reasons  for  the  differences  in  cancer  incidence  between  Japanese  on  the 
home  islands  and  the  Japanese  migrant  populations  in  Hawaii  and  California. 
The  objective  is  to  sort  out  those  aspects  of  common  cancers  which  may  be 
genetically  involved  and  those  which  may  derive  from  aspects  of  the 
environment  or  some  mixture  of  the  two. 

Methods  Employed:  Standard  demographic  techniques  have  been  employed, 
including  case-control  and  cohort  studies.  The  matched  case-control        ^^ 
technique  is  particularly  useful  in  this  kind  of  study.  Pathology  protocols  ^ 
have  been  completed  for  cases  in  the  study  series  for  several  sites  (stomach, 
colon,  rectum)  and  considerable  emphasis  has  been  placed  on  the  correlation 
of  the  epidemiological  and  pathology  findings.  A  cohort  of  Hawaiian  Japanese 
males  assembled  by  the  National  Heart,  Lung  and  Blood  Institute  for  studies 
of  cardiovascular  disease  have  been  examined  for  information  relevant  to 
gastrointestinal  cancers  and  their  subsequent  cancer  morbidity  experience  will 
be  monitored. 

Major  Findings:  The  cancer  risks  for  Japanese  migrants  differ  from  those 
observed  in  Japan;  the  migrant  risks  are  higher  for  lung,  colon,  rectum, 
prostate  and  lower  for  stomach.  The  case-control  studies  show  an  excess 
consumption  of  salted  and  dried  fish  and  pickled  "salted"  vegetables  some  of 
which  are  rich  in  secondary  amines,  by  stomach  cancer  patients.  Since 
nitrites  and  secondary  amines  can  be  synthesized  in  vivo  into  nitrosamines, 
which  are  potent  carcinogens,  a  possible  etiology  is  suggested  for  further 
study.  They  have  found  that  low  group  I  serum  pepsinogen  levels  are  very 
specific  for  intestinal  metaplasia,  which  is  strongly  suspected  to  be  a 
precursor  lesion  of  stomach  cancer.  On  this  basis,  a  working  hypothesis  is 
that  low  group  I  serum  pepsinogen  levels  are  associated  with  gastric  cancer. 

Latent  prostate  cancer  is  almost  as  common  in  Japanese  as  in  Americans 
though  Japanese  have  little  clinical  cancer  on  this  site.  A  possible 
resolution  of  this  anomaly  has  been  contributed  by  Dr.  Akazaki ,  who  has 
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described  and  defined  two  types  of  latent  carcinoma--proliferative  and 
non-pro! iferative.  The  gradient  in  prevalence  of  the  proliferative  type 
lesion  in  his  autopsy  studies  of  specimens  from  Japan  and  Hawaii  Japanese 
corresponds  closely  to  the  gradient  in  incidence  of  clinical  prostatic, 
carcinoma  in  the  two  populations.  The  important  feature  of  the  Hawaii 
Japanese  males  is  the  greater  amount  of  proliferation  and  not  their 
unremarkable  overall  prevalence  of  occult  lesions,  which  suggests  the 
presence  of  some  promoting  factor  in  the  migrant  male  population. 

Case-control  studies  of  Hawaiian  Japanese  have  revealed  excess  risks  of 
large  bowel  cancer  for  persons  who  regularly  ate  Western-style  meals  only. 
Large  bowel  cancer  was  associated  with  consumption  of  meats,  legumes,  and 
starches.  Beef  and  string  beans  were  the  major  contributors  to  the  meat  and 
legume  effects,  and  the  case-control  contrasts  were  strengthened  when  various 
combinations  of  foods  were  considered.  These  findings  have  stimulated  the 
search  for  etiologic  factors,  and  the  studies  in  Hawaii  and  Japan  are  now 
involved  in  a  search  for  differences  in  intestinal  flora  and  fecal  chemistry 
between  the  native  and  migrant  Japanese.  With  the  development  of  bacterial 
mutagen  assays  such  as  the  Ames  Test,  it  has  become  possible  to  screen  fecal 
samples  from  large  numbers  of  people  for  the  presence  of  mutagens.  The 
correlations  of  mutagenicity  with  carcinogenicity  is  now  fairly  well  accepted. 
So  far  they  have  tested  fecal  samples  from  72  individuals  in  Japan  and  found 
18%  positive  for  mutagens.  They  have  also  tested  samples  from  125  Hawaiian 
Japanese  and  found  37%  positive.  Dr.  Mower  and  Dr.  Mandel  at  the  University 
of  Hawaii  have  also  been  collaborating  on  this  research.  In  their  work  on 
development  of  a  new  bacterial  assay  for  mutagens  using  a  particular  strain 
of  E.  coli,  they  discovered  an  alternative  method  for  the  activation  of 
nitrosamines  which  involves  the  enzymatic  transfer  of  the  nitroso  group  from 
the  nitrosamine  to  an  amide  or  urea  acceptor  to  produce  a  direct-acting 
mutagen.  In  another  strain  of  E.  coli  they  discovered  an  enzyme  which  can 
destroy  the  direct-acting  mutagen  produced  in  the  exchange  reaction.  These 
two  enzymatic  activities  have  been  discovered  to  be  present  in  fecal  bacteria. 
Studies  on  the  isolation  and  purification  of  these  enzymes  are  now  underway. 
They  have  been  using  the  presence  of  these  enzymes  as  an  epidemiological 
tool  to  correlate  with  high  and  low  risk  of  colon  cancer.  They  have  assayed 
fecal  samples  from  52  Hawaiian  Japanese  and  found  the  exchange  enzyme  in 
46%  and  the  suppressor  enzyme  in  38%  of  the  samples.  In  33  fecal  samples 
from  Japan,  they  found  exchange  activity  in  21%  and  suppressor  activity  in 
72%.  Therefore,  the  exchange  enzyme  appears  to  be  more  common  in  Hawaii, 
while  the  suppressor  enzyme  appears  to  be  twice  as  common  in  Japan. 

Significance  to  NCI  Program  and  Biomedical  Research:  If  the  studies  in  these 
migrant  populations  elucidate  the  environmental  factors  involved  in  the 
incidence  of  certain  forms  of  cancer,  and  indicate  those  that  are 
predominately  environmental  and  those  which  are  predominantly  genetic,  then 
it  may  be  possible  to  apply  these  findings  to  the  United  States  population 
for  purposes  of  cancer  prevention  and  cancer  control. 

Proposed  Course:  The  Kuakini  contract  is  expected  to  continue  for  several 
years  because  of  the  long-range  nature  of  this  prospective  cohort  study. 
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The  Aichi  contract  is  being  phased  out  this  year  because  of  the  retirement   ^ 
of  Dr.  Segi ,  the  Principal  Investigator  in  Japan.  Plans  are  being  made  for  %■ 
continued  support  of  the  necessary  collaborative  work  in  Japan  through  a 
subcontract  from  the  Kuakini  Medical  Center. 

Date  Contract  Initiated:  February  1972  (N01CP23213) 
~   June  1971  (N01CP61060) 

Current  Annual  Level:  534,094  (N01CP23213) 
$438,191  (N01CP61060) 
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CONTRACT  NARRATIVE 
BIOMETRY  BRANCH 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
FISCAL  YEAR  1978 

Office  of  the  Chief 

CALIFORNIA  STATE  DEPARTMENT  OF  HEALTH  (N01-CP-81018) 

UNIVERSITY  OF  CALIFORNIA,  SAN  FRANCISCO  (N01-CP-43383) 

CHARITY  HOSPITAL  OF  LOUISIANA  (N01-CP-43262) 

CONNECTICUT  STATE  DEPARTMENT  OF  HEALTH  (N01-CP-43203) 

FRED  HUTCHINSON  CANCER  RESEARCH  CENTER,  SEATTLE  (NOl-CP-61059 ) 

RESEARCH  CORP.  OF  THE  UNIVERSITY  OF  HAWAII  (N01-CP-5351 1 ) 

UNIVERSITY  OF  IOWA  (N01-CP-43200) 

MICHIGAN  CANCER  FOUNDATION  (NOl-CP-61028) 

UNIVERSITY  OF  NEW  MEXICO  (N01-CP-33344) 

UNIVERSITY  OF  UTAH  (NOirCP-43382) 

YALE  UNIVERSITY  (N01-CP-33235) 

EMORY  UNIVERSITY  (NOl-CP-61027) 

GEOMET,  INC.  (N01-CP-53522) 

COMMONWEALTH  OF  PUERTO  RICO  (NOl-CP-43386) 

Title:  Surveillance,  Epidemiology  and  End  Results  Reporting  (SEER)  Program, 

Project  Officer  (NCI):  John  L.  Young,  Jr.,  Dr.P.H. 

Objectives:  To  obtain  and  analyze  data  on  cancer  morbidity,  treatment,  extent 
of  disease,  patient  survival  from  population-based  registries,  to  identify 
areas  for  epidemiologic  investigations,  and  to  initiate  preliminary 
investigations  needed  to  develop  epidemiologic  study  protocols. 

Methods  Employed:  The  National  Cancer  Institute  is  sponsoring  a  collaborative 
program  for  Cancer  Surveillance,  Epidemiology  and  End  Results  Reporting  (SEER) 
Program.  Participants  in  this  program  are  all  population-based  registries, 
covering  entire  states  or  geographically  specified  areas,  usually  Standard 
Metropolitan  Statistical  Areas.  The  Biometry  Branch  has  professional  and 
technical  responsibility  for  supervising  these  contracts.  Basic  information 
is  collected  on  all  patients  treated  for  cancer  in  the  area,  area  residents 
treated  outside  the  area,  as  well  as  anyone  dying  in  the  area  where  cancer  is 
mentioned  anywhere  on  the  death  certificate  —  or  area  residents  dying  outside 
the  area,  where  cancer  is  mentioned  anywhere  on  the  death  certificate. 
Periodic  follow-up  information  is  obtained  on  the  vital  status  of  all  those  in 
the  registries.  Data  are  submitted  annually  to  NCI  on  magnetic  tape  according 
to  a  specified  format.  These  data  are  available  for  analyses  as  well  as  for 
providing  an  extensive  resource  for  special  studies. 

Core  epidemiological  staff  are  present  in  some  of  the  SEER  Programs.  These 
staff  members  review  the  morbidity  data  to  identify  epidemiological  research 
leads  that  should  be  investigated.  This  staff  then  develop  study  protocols 
and  field  test  the  study  schedules.  Funding  for  such  proposals  are  either 
through  other  contract  or  grant  support  or  financial  assistance  from  other 
sources. 
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significance  to  NCI  Program  and  Biomedical  Research:  Information  on  incidence 
survival  and  mortality  from  a  cross  section  of  the  U.S.  population  is  require<^. 
on  a  continuing  basis  so  that  the  nature  and  magnitude  of  the  cancer  problem 
including  changes  over  time  can  be  determined.  Through  close  scrutiny  of 
variation  in  cancer  incidence  and  survival  with  respect  to  geographic  and 
demographic  characteristics  of  the  population  and  differential  changes  over 
time,  specific  etiologic  hypotheses  will  emerge  which,  when  tested  via  special 
study  mechanism,  should  lead  to  the  identification  of  controllable  risk  factors. 
Such  research  is  an  integral  part  of  the  ultimate  goal  of  the  national  program: 
the  reduction  in  the  occurrence  of  and  mortality  due  to  cancer.  Continued 
recording  of  cases  will  also  provide  a  data  base  that  could  be  useful  in  the 
evaluation  of  cancer  control  activities.  These  data  could  provide  the  base- 
line against  which  changes  resulting  from  specified  cancer  control  programs 
could  be  measured  to  determine  the  effectiveness  of  these  programs  in  reaching 
their  stated  goals.  A  system  of  record  linkage  between  the  cancer  registry 
and  employees  of  specific  industries  or  specific  types  of  occupations  would 
provide  early  warning  of  possible  occupational  carcinogenicity.  This  would 
significantly  reduce  the  time  when  cancer  hazards  would  be  identified. 

Major  Findings:  Data  for  cases  diagnosed  between  January  1,  1973  and 
December  31,  1976  were  submitted  to  NCI  in  December,  1977.  Two  participants 
submitted  data  only  for  1974-1976;  one  submitted  data  only  for  1976.  While 
it  is  felt  that  certain  areas  do  not  have  complete  reporting  for  all  years, 
the  data  were  deemed  to  be  sufficient  to  calculate  incidence  rates  to  permit 
geographic  comparisons  by  primary  cancer  sites. 

Currently,  data  are  available  on  cases  among  residents  of  the  ten  SEER  areas  ^ 
exclusive  of  Puerto  Rico.  Of  these  245,730  cases  were  malignant  lesions  and 
21.164  were  in  situ  lesions.  Preliminary  analyses  of  these  data  have  centered 
around  the  malignant  lesions. 

Mortality  data  were  obtained  from  the  National  Center  for  Health  Statistics. 
Obtaining  population  estimates  by  age,  sex  and  race  for  denominators  for 
rates,  on  the  other  hand,  posed  a  problem.  Since  half  of  the  SEER  areas 
are  aggregates  of  counties  rather  than  entire  states,  it  was  necessary  to 
obtain  population  estimates  by  individual  counteis.  These  were  prepared  by  the 
Bureau  of  the  Census  on  contract  from  the  Environmental  Epidemiology  Branch 
of  NCI  for  every  county  in  the  U.S.  for  each  year  1971  through  1975.  It  was 
necessary  to  use  locally  prepared  estimates  of  racial  distribution  for  Hawaii 
and  New  Mexico,  however,  since  they  had  more  detailed  information  available 
on  which  to  base  their  estimates.  In  addition,  since  1976  population 
estimates  were  not  available,  they  were  prepared  by  Biometry  Branch  staff  by  a 
straight-line  projection  of  the  1974-1975  estimates. 

Mortality  rates  for  the  total  United  States  are  presented  in  order  to  place 
the  SEER  data  in  perspecitve.  The  age-adjusted  cancer  mortality  rate  for  the 
U.S.  for  all  sites  combined  for  1973-76  was  165.8  per  100,000  population.  The 
corresponding  rate  for  all  SEER  locations  combined  was  167.7.  For  each  sex  and 
for  each  of  the  cancer  sites  which  were  examined   the  SEER  mortality  rates 
are  remarkably  close  to  those  of  the  United  States.  It  does  not  necessarily 
follow  that  the  SEER  cancer  incidence  rates  are  good  estimates  of  cancer     ^ 
incidence  for  the  United  States.   However,  since  the  SEER  mortality  rates  are  ^ 
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so  consistently  close  to  those  of  the  U.S.,  it  seems  reasonable  to  use  SEER 
incidence  rates  as  crude  estimates  of  U.S.  incidence  rates. 

There  was  considerable  variation  among  the  SEER  registries  in  both  incidence 
and  mortality.  The  incidence  rates  for  all  sites  for  all  SEER  locations 
combined  was  324.4  per  100,000  population,  but  the  rate  varied  from  a  low  of 
277.8  in  Utah  to  a  high  of  358.0  in  San  Francisco.  The  total  SEER  mortality 
rate  was  167.7  with  a  low  of  122.6  in  Utah  and  a  high  of  200.4  in  New  Orleans. 
The  value  of  comparing  incidence  rates  among  populations  can  be  seen  by 
examining  individual  sites.  For  example,  Utah  has  by  far  the  lowest  lung 
cancer  rate,  undoubtedly  reflecting  the  anti-smoking  attitude  of  the  Mormon 
church,  while  it  has  the  second  highest  rate  of  cancer  of  the  prostate.  The 
data  by  detailed  site  are  being  examined  carefully  for  clues  for  further 
investigation. 

Two  program  participants  and  NCI  staff  have  continued  collaboration  on  the 
development  of  a  sophisticated  data  management  system  for  collecting  and  main- 
taining patient  and  disease  oriented  information  on  a  large  scale.  Information, 
detailed  plans  and  computer  programs  will  be  shared  between  these  groups. 
System  components  with  documentation  will  ultimately  be  available  to  other  SEER 
participants  and  to  other  NCI  programs  with  similar  data  handling  requirements. 
Progress  this  year  includes  the  completion  of  comprehensive  system  design 
documentation  and  computer  programs  for  a  core  system  which  will  be  operational 
in  one  SEER  Registry  late  this  year. 

To  assist  in  the  training  program  and  to  provide  guidance  to  SEER  Program 
participants  and  others  concerned  with  cancer  registration,  a  number  of 
publications  have  been  developed  and  distributed.  These  include  manuals  that 
set  out  clear  guidelines  for  collecting  and  coding  the  data  to  be  submitted  to 
NCI,  as  well  as  booklets  that  can  be  used  for  on-the-job  training  of  personnel 
responsible  for  carrying  out  the  functions  required  for  data  extraction  and 
coding.  The  demand  for  these  publications  has  been  large  and  mailings  have 
been  made  to  a  variety  of  medical  personnel  and  facilities. 

Additional  details  on  findings  may  be  found  in  progress  reports  for  Project 
Numbers  Z01-CP-04254-03-B  and  Z01-CP-04257-20-B. 

Proposed  Course  of  the  Project:  During  the  development  phase  of  the  SEER 
Program  activities,  intensive  effort  will  be  expended  to  assure  that  ttie  data 
being  submitted  to  NCI  are  of  the  quality  and  completeness  required  for  an 
effective  cancer  surveillance  network.  Once  this  level  of  reporting  is  reached, 
the  quality  control  activity  will  be  geared  toward  the  needs  of  the  individual 
programs  and  will  depend  on  each  one's  level  of  data  quality.  The  field  staff 
in  cooperation  with  the  training  staff  of  the  University  of  California  Medical 
School  in  San  Francisco  will  continue  to  conduct  a  program  of  quality  control 
visits,  as  well  as  national  and  regional  workshops,  intensive  formal  training 
programs  and  will  continue  to  develop  various  kinds  of  instructional  materials. 
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California  State  Department  of  Health  (NOl-CP-33353) 

University  of  California,  San  Frnacisco  (NOl-CP-43383) 

Charity  Hospital  of  Louisiana  (NOl-CP-43262) 

Connecticut  State  Department  of  Health  (NOl-CP-43203) 

Fred  Hutchinson  Cancer  Research  Center  (NOl-CP-61059 ) 

Research  Corp.  of  the  University  of  Hawaii  (NOl-CP-53511 

University  of  Iowa  (NOl-CP-43200) 

Michigan  Cancer  Foundation  (NOl-CP-61028)- 

University  of  New  Mexico  (NOl-CP-33344) 

University  of  Utah  (NOl-CP-43382) 

Yale  University  (NOl-CP-33235) 

Emory  University  (NOl-CP-61027) 

Geomet,  Inc.  (NOl-CP-53522) 

Commonwealth  of  Puerto  Rico  (NOl-CP-43386) 

*Estimate 


Year 

FY-78   ^ 
Negotiated  d^ 

Started 

1962 

$1,454,600* 

1974 

159,648 

1973 

396,463 

1963 

442,207 

1973 

643,298 

1  1971 

461,318 

1973 

1,103,279 

1973 

876,458 

1973 

431,789 

1973 

351,217 

1973 

574,824 

1976 

439,882 

1975 

500,000 

1968 

99,958 
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CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

Fiscal  Year  1978 

ADP  Management  Section 

Automated  Datatron,  Inc.  (NOl  CP  71012) 

Title:  Research  Data  Microfilming  of  Medical  Data  Collected  by  NCI 

Contractors  Project  Director:  Mr.  Kenneth  H.  Woodcock 

Project  Officer  (NCI):  V.  Calvin  Hollingsworth 

Objectives:  The  contractor  is  creating  original  and  backup  microfiche  from 
approximately  one  million  medical  abstract  records  collected  by  the  Biometry 
Branch  for  the  Third  National  Cancer  Survey. 

Major  Findings:  This  year  the  contractor  produced  the  required  microfiche 
records  and  back  up  copies  in  two  sequences.  This  required  the  manual 
sorting  of  all  records  after  photographing  them  in  their  primary  filing 
sequence.  The  resorting  process  enabled  the  contractor  to  compare  all  docu- 
ments on  file  against  a  computerized  listing  of  all  records  on  NCI  Third 
National  Cancer  Survey  data  tape  to  identify  missing  and  misfiled  source 
documents. 

Significance  to  Biomedical  Research  and  the  Progress  of  the  Institution 

The  creation  of  microfiche  copies  of  TNCS  abstract  forms  has  enabled  us  to 
destroy  the  original  source  documents,  saving  three  rooms  of  storage  space, 
greatly  simplifying  security  and  confidentiality  problems,  facilitating 
access  to  individual  records  by  investigators,  and  allowing  the  research 
institutions  which  originally  collected  these  data  to  enjoy  similar 
advantages. 

Proposed  Course:  Work  on  this  contract  was  completed  this  year. 

Data  Contract  Initiated:  September  28,  1977 

Current  Contract  Level :  $133,839 
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CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

Fiscal  Year  1978 


Office  of  the  Chief 


FUNDACION  PARA  LA  EDUCACION  SUPERIOR  (N01CP33286) 

Title:  Epidemiology-pathology  studies  of  cancer  in  Colombia 

Contractor's  Project  Director:  Dr.  Carlos  Cuello 

Project  Officer  (NCI):  Dr.  James  Murray 

Objectives:  To  determine  site-specific  cancer  incidence  in  Cali  and  other 

cities  in  Colombia,  to  correlate  the  morbidity  data  with  pathology  findings, 

and  to  conduct  epidemiological  studies  of  specific  sites  based  on  leads 
suggested  by  these  data. 

Methods  Employed:  The  annual  cancer  morbidity  surveys  in  Cali  will  be 
continued  with  emphasis  on  variation  by  socioeconomic  class  and  place  of 
birth.  Internal  migration  within  Colombia  is  of  such  magnitude  that  two-thirds 
of  the  residents  of  Cali  were  born  elsewhere.  Cancer  morbidity  surveys  of  a 
limited  scale  and  duration  are  being  conducted  in  Cartegena  and  Medellin, 
cities  thought  to  have  greatly  different  site-specific  incidence  rates.  In  ^ 
Cali  an  organ  bank  of  tissues  from  persons  dying  from  accidents  and  acute    ▼ 
diseases  is  being  utilized  for  study  of  occult  tumors  and  malignant  precursors 
with  emphasis  on  stomach,  colon  and  cervix.  Several  standard  epidemiologic 
methods  as  well  as  comparative  pathology  are  being  used  in  field  studies  of 
stomach  cancer,  large  bowel  cancer,  gallbladder  cancer,  cervical  cancer  and 
breast  cancer. 

Major  Findings:  Cancer  incidence  data  are  produced  annually  for  the  city  of 
Cali  and  are  published  in  the  new  third  edition  of  Cancer  Incidence  in  Five 
Continents.  Cancer  incidence  data  is  also  being  collected  annually  in  the 
city  of  Medellin  on  a  major  portion  of  the  working  force  of  that  population 
covered  by  the  local  social  security  system.  The  research  on  large  bowel 
cancer  has  progressed  to  a  comparative  pathology  study  of  precancerous  lesions 
in  three  cities  with  differing  cancer  risks;  namely  Cali,  New  Orleans  and 
Sao  Paulo.  A  positive  correlation  has  been  demonstrated  between  colon  cancer 
risk  and  the  prevalence  of  adenomas  and  other  pathologic  characteristics. 
The  results  of  this  study  were  presented  at  the  Second  Maui  Conference  of  the 
Pacific  Basin  Epidemiology  Group. 

In  the  Department  of  Narino  in  the  southern  part  of  Colombia,  the  comprehensive 
epidemiologic  study  of  stomach  cancer  has  revealed  strong  clustering  of  cases 
that  may  be  associated  with  nitrates  in  water  supplies  and  selected  food  items. 
The  observational  situation  is  very   favorable  for  pursuit  of  diet  and  stomach 
cancer  relationships.  A  set  of  three  major  papers  based  on  this  research  were 
published  in  November,  1976  describing  in  detail  the  cancer  risk  associated   ^ 
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with  suspected  envirorr^ental  agents,  case-control  studies  of  precursor 
lesions.  The  current  tudies  are  focused  on  precancerous  lesions,  such  as 
chronic  atrophic  gastritis  and  intestinal  metaplasia,  and  their  relationships 
to  nitrate  and  nitrite  levels  in  the  gastric  juice.  The  data  so  far  indicate 
that  patients  without  mucosal  atrophy  have  lower  pH  values  and  minimal  nitrite 
levels  in  their  gastric  juice,  while  patients  with  atrophy  and/or  intestinal 
metaplasia  have  high  pH  and  high  nitrite  levels.  It  appears  that  pH  levels 
above  5  associated  with  mucosal  atrophy  are  the  main  determinants  of  high 
nitrite  levels  that  could  eventually  be  converted  to  N-nitroso  compounds. 
These  findings  were  also  presented  at  the  Second  Maui  Conference  in  January. 
The  potentially  beneficial  effects  of  vitamins  A,  C  and  E  based  on  their 
antioxidant  properties  are  being  evaluated  in  a  group  of  patients  with 
gastrointestinal  symptoms.  Three  papers  on  this  work  have  been  prepared  for 
publication  this  year. 

A  major  study  of  cervical  cancer  and  precancerous  lesions  in  the  Cali 
population  is  now  in  the  analytical  phase.  Autopsy  specimens  and  associated 
information  has  been  collected  over  the  past  eight  years,  and  all  microscopic 
diagnoses  have  been  checked  for  reproducibility.  This  research  also  includes 
a  study  of  the  prevalence  of  intra-epithelial  neoplasia  of  the  cervix  in  Cali 
women  during  the  periods  of  1960-1967  and  1968-1975.  The  aim  of  this  study 
is  to  compare  the  time  trends  of  these  lesions  before  and  after  the  initiation 
of  a  large  cervical  cytology  screening  program  in  Cali.  A  study  of  breast 
cancer  in  Cali  was  recently  completed  atid  showed  that  the  gradient  in  cancer 
risk  is  directly  related  to  social  class.  The  increased  risks  in  the  higher 
income  groups  are  due  mainly  to  higher  frequencies  of  infiltrating  carcinoma 
and  lobular  carcinoma. 

Significance  to  NCI  Program  and  Biomedical  Research:  This  contract  is 
producing  significant  data  for  comparative  studies  in  the  United  States  and 
elsewhere,  with  emphasis  on  areas  providing  the  greatest  contrasts  in  risks 
for  specific  cancer  sites. 

Proposed  Course  of  Project:  The  various  aspects  of  this  project  will  continue 
for  several  years.  Emphasis  will  be  placed  on  clinical  and  experimental 
studies  of  the  genesis  of  intestinal  metaplasia  and  carcinoma  of  the  stomach. 
New  collaborative  research  efforts  may  begin  with  investigators  in  Brazil  and 
Bolivia. 

Date  Contract  Initiated:  June  29,  1966 

Current  Annual  Level :  $103,514 
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CONTRACT  NARRATIVE 
BIOMETRY  BRANCH 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
Fiscal  Year  1978 

ADP"  Management  Section 

GEOMET,  Incorporated  (NOl  CP  53522) 

Title:  SEER  and  Third  National  Cancer  Survey  Data  Processing  Support 

Contractor's  Project  Director:  Leon  S.  Pocinki,  Sc.D. 

Project  Officer  (NCI):  James  E.  Larson 

Objectives:  This  contract  provides  computer  systems  analysis  and  computer 
programming  support  to  the  Field  Studies  and  Statistics  Program.  The 
contractor  is  developing  a  library  of  statistical  and  data  management  com- 
puter programs  for  use  in  the  collection  and  analysis  of  cancer  incidence 
and  end  results  data. 

Major  Findings:  The  contractor  is  providing  continuing  data  processing 
support  to  Field  Studies  investigators  in  the  Biometry  Branch  and  the 
Environmental  Epidemiology  Branch.  Computer  systems  and  programs  and 
related  products  are  developed  by  the  contractor  in  response  to  requests 
from  FS&S  investigators. 

This  year  the  contractor's  level  of  effort  averaged  twenty  one  person-years 
on  FS&S  support  activities.  The  following  table  indicates  the  approximate 
distribution  of  their  resources  among  FS&S  organizations: 


Demography  Section/End  Results  Section 
Environmental  Epidemiology  Branch 
ADP  Management  Section 


i 


FY 

78 

Person- 

-Years 

6. 

.7 

8. 

.5 

_S. 

■A 

21.0 


Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
See  Project  Reports,  NCI,  Field  Studies  and  Statistics  Program,  Biometry 
Branch:  End  Results  Section,  Field  Liaison  Section,  Demography  Section, 
ADP  Management  Section;  and  NCI,  Field  Studies  and  Statistics  Program, 
Environmental  Epidemiology  Branch:  Environmental  Studies  Section. 

Proposed  Course:  The  contract  expired  on  September  15,  1978  and  a  new  three 
year  contract  has  been  negotiated  to  replace  it  at  approximately  the  same 
level  of  effort.  The  need  for  these  services  are  expected  to  continue     ^ 
indefinitely,  although  the  level  of  support  provided  to  each  organizational  A 
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area,  as  well  as  the  total  1  eve! -of-ef fort  are  expected  to  fluctuate  signif- 
icantly over  time  with  changing  program  requirements. 

Date  Contract  Initiated:  April  10,  1975 

Current  Contract  Level :  775,000  (12  months) 
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CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

FISCAL  YEAR  1978 


End  Results  Section 
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HEALTH  INSURANCE  PLAN  OF  GREATER  NEW  YORK  (NOl -CP-43278) 

Title:  Evaluation  of  Periodic  Breast  Cancer  Screening  by  Mammography 

Contractor's  Project  Director:  Mrs.  Wanda  Venet 

Project  Officer  (NCI):  Dr.  Philip  C.  Prorok 

Objectives:  A.  To  determine  the  frequency  with  which  a  screening  technique 
using  mammography  and  clinical  examination  can  detect  early  breast  cancer. 

B.  To  establish  whether  such  screening  holds  substantial 
promise  for  improving  survival  rates  among  women  with  newly  diagnosed  breast 
cancer  and  for  lowering  breast  cancer  mortality  in  the  female  population. 

C.  To  investigate,  through  a  prospective  study  of  women 
screened,  the  relationships  of  a  wide  range  of  parameters  to  the  development 
of  breast  cancer. 

D.  To  store  plasma  from  a  large  group  of  women  that  can  be  re- 
trieved for  use  in  hormonal  and  immunological  studies  related  to  risk  factors 
and  etiology  of  breast  cancer. 

Methods  Employed:  This  is  a  combination  statistical -epidemiological -medical 
study  in  which  a  study  population  receiving  clinical  examination  plus  mammo- 
graphy at  annual  intervals  and  a  control  group  of  approximately  30,000  women 
each  are  being  routinely  followed  for  breast  cancer  experience  through  inter- 
nal Health  Insurance  Plan  files  and  through  review  of  death  certificates. 
Details  of  the  techniques  are  given  in  a  paper  describing  the  methodology  and 
initial  findings  of  this  study  entitled  "Evaluation  of  Periodic  Breast  Cancer 
Screening  with  Mammography"  by  Sam  Shapiro,  Philip  Strax,  and  Louis  Venet, 
JAMA  195:  731-738,  1966. 

During  one  reexamination  cycle  40  cc  of  blood  was  taken  from  women  in  the 
study  population  and  stored. 

Major  Findings :  Findings  to  date  strongly  suggest  the  usefulness  of  annual 
screening  which  includes  clinical  examination  plus  mammography.  Over  a 
nine  year  period  of  follow-up,  the  study  group  of  women  has  about  one-third 
less  mortality  from  breast  cancer  than  those  in  the  control  group.  This 
reduction  in  mortality  appears  to  be  concentrated  among  women  over  50  years 
of  age.  The  differential  between  control  and  study  cases  in  fatality  from 
breast  cancer  is  almost  entirely  due  to  the  exceptionally  low  rate  among 
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the  cases  detected  through  screening.  Both  the  clinical  examination  and 
mammography  contributed  to  this  favorable  situation,  but  the  magnitude  of  the 
independent  contribution  of  each  modality  is  difficult  to  determine. 

In  examining  various  risk  factors  for  the  women  who  appeared  for  an  initial 
screening,  the  following  women  were  found  to  have  a  20-30%  increase  in  risk 
of  breast  cancer:  higher  educated  women,  Jewish  women,  and  unmarried  women. 
Increasing  age  at  first  pregnancy,  low  gravidity,  and  menarche  at  ages  under 
15  are  associated  with  a  50-100%  increase  in  risk. 

Significance  to  NCI  Program  and  Biomedical  Research:  Early  diagnostic  proce- 
dures offer  considerable  promise  for  the  secondary  prevention  and  potential 
cure  of  cancer.  It  appears  that  the  combination  of  clinical  examination  and 
mammography  is  such  a  procedure  and  is  being  extended  to  other  populations. 
The  role  of  mammography  alone  in  this  process  is  being  investigated. 

Proposed  Course  of  Projects:  The  screening  part  of  the  study  is  complete  and 
the  emphasis  from  now  on  will  be  on  follow-up  and  data  analysis.  The  women 
will  be  followed  for  as  long  a  time  period  as  is  necessary  to  demonstrate 
whether  the  technique  is  truly  useful  as  an  early  diagnostic  device  having 
a  favorable  long  term  impact  on  mortality  from  breast  cancer.  All  cases  of 
breast  cancer  will  be  followed  for  at  least  15  years.  During  the  current 
contract  year,  a  decision  will  be  made  on  whether  or  not  to  follow  all  60,000 
women  for  15  years.  Supplemental  lines  of  inquiry  may  be  suggested  by  the 
Breast  Cancer  Task  Force.  In  recent  months,  arrangements  have  been  made  with 
DCBD,  NCI  to  ship  the  specimens  of  stored  blood  plasma  to  the  Mayo  Clinic 
Blood  Bank  for  future  analysis. 

Date  Current  Contract  Initiated:  November  1 ,  1 962 

Current  Annual  Level:  $241,167 
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CONTRACT  NARRATIVE  ^ 

BIOMETRY  BRANCH,  DIVISION  OF  CANCER  CAUSE  AND  PREVENTION  M 

Fiscal  Year  1978  ▼^ 


Clinical  and  Diagnostic  Trials  Section 

INFORMATION  MANAGEMENT  SERVICES,  INC  (NQ1CP71010) 

Title:  Computer  Services 

Contractor's  Project  Director:  Janis  Beach 

Project  Officer  (NCI):  Donald  K.  Corle 

Objectives :  This  program  provides  systems  design  and  computer  programming 
support  for  projects  in  the  Clinical  and  Diagnostic  Trials  Section. 

Major  Findings:  The  contract  was  initiated  on  April  11,  1977  and  replaces 
contract  N01CP53524  previously  held  by  Mason  Research  Institute.  IMS  has 
performed  several  updates  of  the  prostate  and  bladder  cancer  data  systems. 
IMS  personnel  worked  independently  using  documentation  prepared  by  the  previous 
contractor. 

IMS  personnel  have  written  data  entry  and  edit  programs  for  several  lung 
cancer  trials.  They  have  worked  closely  with  members  of  the  Section  in  the 
development  of  these  programs.  A 

IMS  personnel  have  been  working  closely  with  members  of  the  Section  in 
designing  and  writing  programs  for  an  interactive  statistical  analysis 
system.  Several  analysis  routines  are  currently  available  and  more  will  be 
added. 

Other  projects  for  which  IMS  has  given  technical  programming  support  include 
a  study  to  evaluate  the  psychological  impact  of  mastectomy,  a  study  of 
sickle-cell  anemia  and  clinical  trials  of  breast  cancer  treatment. 

Proposed  Course:  IMS  personnel  have  worked  with  the  Section  for  all  of 
Fiscal  Year  1978,  the  contractor  has  been  yery   responsive  to  the  needs  of  the 
Section.  The  contractor's  major  responsibility  will  be  in  the  development  of 
editing,  file  maintenance  and  statistical  programs  for  the  research  projects 
conducted  by  the  Section. 

Date  Contract  Initiated:  April  11,  1977 

Current  Contract  Level:  $242,445  FY  1978 
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FISCAL  YEAR  1978 


End  Results  Section 


ISRAEL  CENTER  FOR  REGISTRATION  OF  CANCER  AND  ALLIED  DISEASES  (NOl-CP-33351 ) 

Title:  Continued  Cancer  Registration  and  Selected  Studies 

Contractor's  Project  Director:  Dr.  Leah  Katz 

Project  Officers:  Mr.  William  I.  Lourie  Jr. 
Dr.  John  L.  Young,  Jr. 

Objectives:  Building  upon  the  effective  reorganization  of  the  Israel  Cancer 
Registry  (ICR)  accomplished  by  previous  contractual  agreements,  to  continue 
the  country-wide  registration  of  cancer  data  and  its  utilization  in  a  variety 
of  statistical  epidemiologic  studies,  to  conduct  studies  requiring  the 
acquisition  of  additional  information  from  other  record  sources. 

Major  Findings:  Input  procedures  have  increased  in  efficiency  in  several 
ways,  largely  because  of  new  management  personnel  working  for  the  sub- 
contractor for  computer  services.  Also,  there  has  finally  been  recruited  a 
statistician  (personal  sub-contract)  experienced  in  the  health  field  and  in 
computer  usage.  These  developments  come  at  a  time  when  the  data  accumulation 
is  large  enough  to  permit  useful  statistical  studies  and  when  the  quality  of 
the  data  has  been  improved  by  increased  liaison  with  Population  Register  and 
greater  utilization  of  its  "identity  number"  which  identifies  duplicate 
reports  and  provides  information  on  migration  history.  In  addition,  changes 
within  the  Ministry  of  Health  bring  new  people  into  organizational  responsi- 
bility for  the  Israel  Cancer  Registry.  They  appear  more  interested  in  assum- 
ing active  function  than  their  predecessors.  During  this  period  of  techno- 
logical and  organizational  change,  the  "overlap"  of  the  previous  director. 
Dr.  Ruth  Steinitz,  as  research  director  under  Dr.  Leah  Katz,  the  present 
Registry  director,  has  ameliorated  the  problems  of  transfer  of  authority. 

Further  supplementing  the  data  which  have  appeared  in  the  three  editions  of 
"Cancer  Incidence  in  Five  Continents"  (lARC),  there  was  published  in 
September  1977  "Cancer  in  Israel  -  Facts  and  Figures  1967-1971".  This  con- 
tinues, as  a  series,  a  previous  publication  dealing  with  1960-66  facts  and 
figures.  The  newest  volume  presents  the  number  of  new' cancer  cases  and 
deaths,  population  data,  and  incidence  rates  for  the  five-year  period  by  sex 
and  specific  primary  site  for  Non-Jews  and  for  Jews  by  continent  of  origin. 
In  response  to  requests  for  recent  data  by  individual  years,  the  ICR  pub- 
lished in  December  1977  "Cancer  in  Israel  -  Incidence  and  Mortality  1971- 
1976".  This  shows  new  cases  and  deaths  by  specific  site  and  sex  for  Jews  and 
Non-Jews  plus  population  estimates  for  each  of  the  years  covered.  It  is 
noted  that  the  1976  data  presented  are  highly  incomplete. 
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Selected  studies  continue  concerning  cancer  clusters  in  families,  the  joint  ^^ 
occurrence  of  cancer  and  tuberculosis,  childhood  leukemia  influence  of  BCG   GP 
immunization  at  birth.  New  studies  concerning  melanoma  and  lung  cancer  have 
been  initiated,  both  with  environmental  implications.  There  is  a  close  work- 
ing relationship  between  the  Israel  Cancer  Registry  and  those  in  the  study 
programs  of  lARC  and  WHO.  Some  of  the  ICR  studies  involve  new  methodological 
problems  in  usage  of  registry  data.  Concerning  other  usage,  at  least  14 
doctors  in  1976  a;id  13  in  1977  used  the  ICR  data  or  its  matching  or  follow-up 
services  in  their  own  studies. 

Significance  to  NCI  Program  and  Biomedical  Research:  Because  of  the  large 
number  of  ethnic  and  immigrant  groups,  Israel's  cancer  data  have  unique 
epidemiologic  potential  and  fit  well  into  the  Branch's  collaborative  program 
concerning  studies  of  change  in  cancer  incidence  and  mortality  after  migra- 
tion. In  addition,  survival  data  comparable  to  that  of  NCI's  ERG  and  SEER 
Programs  have  been  assembled  and  are  now  being  analyzed.  Similarly,  data  for 
12  years  for  histology  by  primary  site  have  been  recast  to  the  format  of  NCI's 
Monograph  41  concerning  data  of  the  Third  National  Cancer  Survey,  these  data 
also  are  now  being  analyzed.  More  integrated  planning  in  accordance  with 
seer's  future  study  program  can  result  in  pertinent  comparable  data  from  ICR 
since  it  is  also  population-based. 

Proposed  Course:  The  Israel  Cancer  Registry  had  a  formal  site  visit  in 
November  1977.  The  visiting  group  suggested  amplification  of  the  computer 
innovations  in  processing  input  documents  in  an  attempt  to  decrease  the  delay 
time  in  initial  registration.  They  commented  favorably  upon  the  processing  ^^ 
of  the  registered  data  and  upon  the  studies  in  progress  and  scheduled  for    ^B 
initiation.  While  impressed  with  the  high  potential  for  productive  research,  ^^ 
the  site-visitors  emphasized  a  need  for  greater  utilization  of  the  data  and 
especially  the  needs  for  more  effective  interrelationships  with  the  medical 
community  to  increase  awareness  of  the  available  data  and  to  enhance  the 
involvement  of  leading  doctors  in  the  planning  and  conduct  of  field  studies. 
They  also  suggested  a  more  effective  advisory  or  supervisory  policy  board  for 
the  Registry.  Response  to  the  input  process  suggestion  is  already  under  way. 
To  increase  the  liaison  with  the  medical  profession,  the  solution  being  tried 
is  the  recruitment  of  some  management  or  supervisory  personnel  under  Dr.  Katz 
to  assume  much  of  the  routine  daily  supervision  and  non-policy  decisions  so 
that  she  would  be  more  free  for  the  public  relations  function.  Also,  the 
Ministry  officials  to  whom  she  reports  will  now  undertake  some  of  the  liaison 
with  the  medical  and  professional  specialists.  Further,  there  has  been  a 
recent  suggestion  that  NCI  might  undertake  a  program  of  sending  staff  or 
other  professional  research  personnel  to  Israel  for  extended  or  frequent 
visits  for  specific  study  purposes.  The- most  recent  cpntractual  agreement 
provides  additional  funds  for  the  printing  and  publication  of  data  and  study 
reports. 

Date  Contract  Initiated:  June  28,  1972 

Current  Contract  Level :  $94,411  (April  1978  -  March  1979) 
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Publications:  The  following  are  publications  in  1977  based  upon  usage  of 
ICR  data  or  services: 

1.  Goldsmith,  J.R.,  Steinitz,  R.,  Wronkowski,  Z.:  Gastric  cancer  incidence: 
suggestive  evidence  for  persisting  effects  of  experiences  during  1940- 
1950.  Proc.  International  Conference  on  Gastrointestinal  Cancer, 
Tel-Aviv,  1977  (IN  PRESS). 

2.  Gruener,  N,,  Davies,  M.:  Possible  relationship  between  nitrates, 
nitrosamines  and  gastric  cancer  in  high  nitrate  areas  in  Israel.  lARC 
Scientific  Publications  No. 17,  Lyon,  1977. 

3.  Katz,  L.,  Steinitz,  R. ,  Ben-Tuvia,  S.:  Is  there  a  correlation  between 
breast  and  colon  cancer  incidence?  Proc.  International  Conference  on 
Gastrointestinal  Cancer,  Tel-Aviv,  1977  (IN  PRESS). 

4.  Odes,  H.S.,  Kraviec,  J.:  Oesophageal  cancer  in  Indian  Jews  in  Beersheba, 
Israel.  Proc.  International  Conference  on  Gastrointestinal  Cancer, 
Tel-Aviv,  1977  (IN  PRESS). 

5.  Sela,  A.:  The  influence  of  the  treatment  with  5FU  in  various  stages  of 
colo-rectal  cancer.  M.D.  thesis,  1977. 

6.  Steinitz,  R.:  Problems  of  assessing  perinatal  neoplasia  and  its 
relation  to  congenital  malformations.  Proc.  Vlth  Perugia  Quadrennial 
International  Conference  on  Cancer:  Tumours  in  Early  Life  of  Man  and 
Animal,  June  1977  (IN  PRESS). 

7.  Steinitz,  R.,  Katz,  L.,  Costin,  C,  Ben-Hur,  M.:  Epidemiological 
features  of  cancer  of  the  gastrointestinal  tract  in  Israel. 

Proc.  International  Conference  on  Gastrointestinal  Cancer,  Tel -Aviv, 
1977  (IN  PRESS), 

8.  Steinitz,  R.,  Katz,  L.i  Malignant  neoplasms  in  Israel  Administered 
Territories  and  East  Jerusalem,  1967-1974.  Typescript  submitted  to 
conference  on  cancer  in  the  Middle  East,  Cairo,  Nov.  1977. 

9.  Turgeman,  Y.,  Modan,  B.,  Shilon,  M. ,  et  al:  Nasopahyngeal  cancer  in 
Israel.  Harefuah  91:  114,  1977. 

10.  Whittemore,  A.:  A  theory  for  gastric  cancer  incidence  among  East 
European  immigrants  to  Israel.  Proc.  International  Conference  on 
Gastrointestinal  Cancer,  Tel-Aviv,  Nov.  1977  (IN  PRESS). 

11.  Anais,  D.,  Steinitz,  R.  Ben-Hur,  M.:  Malignant  melanoma  in  Israel  - 
a  retrospective  study  1960-1972.  Cancer  (IN  PRESS). 

12.  Katz,  L.,  Steinitz,  R.:  Israel  Cancer  Registry:  Cancer  in  Israel, 
Facts  and  Figures  1967-1971.  Ministry  of  Health,  Jerusalem,  1977. 


363 


CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

Fiscal  Year  1978 


Office  of  the  Chief 


# 


LOUISIANA  STATE  UNIVERSITY  MEDICAL  CENTER  (N01CP53521) 

Title:  Studies  of  Epidemiology  and  Geographic  Pathology  of  Cancer 

Contractor's  Project  Director:  Dr.  Pelayo  Correa 

Project  Officer  (NCI):  Dr.  James  L.  Murray 

Objectives:  The  objectives  of  this  project  are  to  continue  the  studies  of  the 
pathology  and  epidemiology  of  colo-rectal  polyps  and  their  correlation  with 
atherosclerosis  and  steroid  metabolism;  to  conduct  in  vitro  and  in  vivo 
experiments  on  the  inhibition  of  nitrogen-containing  mutagens;  to  collaborate 
on  studies  in  Colombia  supported  by  NCI  Contract  N01CP33286;  and  to  develop 
collaborative  efforts  in  other  Latin  American  countries. 

Methods  Employed:  Premalignant  lesions  in  the  large  intestine  have  been 
identified  by  a  careful  gross  and  microscopic  study  of  bowel  specimens 
obtained  at  autopsy  in  New  Orleans.  In  the  studies  on  inhibition  of       ^^ 
nitrosamine  synthesis,  the  Ames  test  which  is  based  on  the  mutagenic  effects  ^B 
of  carcinogens  in  bacteria  will  be  used  as  well  as  various  methods  to  inhibit^^ 
the  induction  of  cancers  in  rats  by  known  carcinogens.  In  order  to  develop 
new  programs  of  research  in  cancer  epidemiology  and  geographic  pathology  in 
Latin  America,  special  centers  or  groups  of  university-affiliated  researchers 
with  competence,  capability  and  interest  are  being  identified  and  contacted. 
An  important  first  step  in  the  development  of  such  programs  is  the 
establishment  of  a  good  local  cancer  registry. 

Major  Findings:  A  large  descriptive  pathological  study  of  polyps  in  the  large 
bowel  has  been  completed  and  the  results  are  published  in  Advances  in  Cancer 
Research  26:  1-141,  1978.  A  good  correlation  has  been  found  between  the 
prevalence  of  adenomatous  polyps  and  colon  cancer  risks  in  several  communities. 
Much  progress  has  been  made  on  the  correlation  study  of  large  bowel  polyps  and 
atherosclerosis,  and  hopefully  the  results  will  be  available  next  year. 
Dr.  Correa  has  collaborated  extensively  with  his  colleagues  in  Colombia  and 
their  work  during  the  past  year  has  concentrated  on  gastric  and  cervical 
cancer.  Several  publications  on  the  epidemiology  of  premalignant  lesions  have 
resulted  from  this  work.  Dr.  Tannenbaum  at  MIT  has  been  involved  in  the 
gastric  cancer  studies  and  his  work  was  presented  at  the  Cold  Spring  Harbor 
Symposium  on  "Origins  of  Human  Cancer".  The  studies  of  premalignant  lesions 
of  the  uterine  cervix  have  advanced  considerably,  and  the  most  recent  findings 
were  discussed  at  the  Second  Maui  Conference  of  the  Pacific  Basin  Epidemiology 
Group.  Some  progress  has  been  made  on  the  in  vitro  experiments  on  the 
inhibition  of  nitrogen-containing  mutagens,  and  this  laboratory  work  is  now   j,^ 
focused  on  spermidine  nitrosation  reactions,  which  seem  to  be  a  promising    CA 
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lead  in  gastric  cancer  etiology.  The  collaborative  efforts  with  other  South 
American  countries  besides  Colombia  are  beginning  to  show  results  as  the 
cancer  registries  in  Recife  and  Sao  Paulo,  Brazil,  have  been  reorganized  and 
'improved.  A  new  registry  has  been  started  in  La  Plata,  Argentina,  while 
plans  have  been  made  to  start  a  new  cancer  registry  in  La  Paz,  Bolivia,  and 
to  reorganize  and  improve  the  present  cancer  registry  in  Lima,  Peru.  Local 
situations  have  prevented  much  progress  in  Mexico  and  Costa  Rica.  Plans  have 
been  made  for  two  genetic  studies  of  juvenile  polyps  in  Colombia  and  gallbladder 
carcinoma  in  Colombia  and  Bolivia.  Work  has  been  completed  on  an  international 
breast  cancer  study  and  also  on  a  collaborative  study  of  prostate  cancer  with 
Dr.  Akazaki  in  Japan. 

Significance  to  NCI  Program  and  Biomedical  Research:  The  recent  development 
of  a  working  hypothesis  on  the  etiology  of  stomach  cancer  is  considered  to  be 
a  major  step  forward  in  our  understanding  of  the  causes  of  this  disease. 
Definitive  studies  are  now  being  carried  forward  to  test  this  hypothesis.  This 
research  project  has  helped  to  identify  those  epithelial  lesions  which  are 
epidemiological ly  related  to  colon  cancer.  This  not  only  provides  clues  on  the 
pathogenesis  but  will  help  identify  individuals  at  high  risk  for  colon  cancer 
and  provide  a  signal  of  exposure  closer  in  time  to  the  contact  of  patient  and 
environmental  factors.  The  cooperative  studies  in  Latin  American  countries 
will  offer  unique  opportunities  to  identify  important  factors  associated  with 
the. etiology  of  various  cancers. 

Proposed  Course:  This  contract  will  continue  for  several  years  and  will  serve 
as  a  focal  point  for  collaborative  studies  in  Latin  America. 

Date  Contract  Initiated:  January  1,  1975 

Current  Annual  Level :  $309,300 
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NORWEGIAN  PUBLIC  HEALTH  SERVICE  (NOl -CP-43247) 
UNIVERSITY  OF  MINNESOTA  (NOl -CP-33325) 

Ti tl e :  Incidence,  Prevalence  and  Mortality  from  Cancer  in  Selected  Migrant 
Populations  (Norwegian) 

Contractor's  Project  Director:  Dr.  Einar  Pedersen  (NOl-CP-43247) 

Dr.  Leonard  Schuman  (NOl-CP-33325) 
Dr.  Erik  Bjelke  (N01-CP-81048  to  replace 
NOl-CP-43247) 

Project  Officers  (NCI):  Mr.  Joseph  Scotto  and  Dr.  John  Gart 

Objectives:  To  determine  the  reasons  for  difference  in  cancer  incidence  and 
mortality  in  sedente  populations  and  migrant  populations  of  the  same  ethnic 
and  genetic  composition. 

Methods  Employed:  Standard  epidemiologic  and  demographic  methods,  including 
prospective  observations  on  defined  cohorts  and  case-control  studies. 

Major  Findings:  The  University  of  Minnesota  has  defined  a  cohort  of      ^^ 
approximately  20,000  policyholders  in  an  insurance  company  that  has  a  high 
proportion  of  persons  of  Norwegian  descent  and  will  monitor  the  group 
prospectively  for  mortality  data.  The  contractor  has  also  carried  out 
case-control  interviews  for  gastrointestinal  cancer  among  persons  of 
Norwegian  descent  in  Minnesota  and  is  prepared  to  extend  field  work  to  other 
sites  at  a  later  date.  All  phases  of  the  cohort  and  case-control  studies  in 
Minnesota  are  closely  coordinated  with  the  ongoing  work  in  Norway. 

As  more  cohort  data  become  available  through  follow-up,  the  dietary 
implications  of  the  development  and  prevention  of  stomach  cancer  and  colorectal 
cancer  become  more  apparent.  In  the  two  countries  combined,  close  to  40,000 
persons  responded  to  the  mailed  dietary  questionnaire.  As  of  last  year,  228 
stomach  cancers,  278  colorectal  cancers  and  1,394  controls  in  florway;  and  83 
stomach  cancers,  373  colorectal  cancers  and  1,657  controls  in  Minnesota  were 
available  for  analysis.  The  small  number  of  stomach  cancers  in  Minnesota  is 
a  reflection  of  the  low  incidence  of  this  disease  in  the  United  States.  Early 
results  from  both  Minnesota  and  Norway  indicate  that  total  vegetable  intake 
and  (an  index  for)  vitamin  C,  are  negatively  associated  with  stomach  cancer. 
This  relationship  appears  to  be  strongest  among  younger  patients  and  women, 
and  may  be  linked  to  diffuse  histologies. 

Frequent  use  of  cooked  cereals  among  stomach  cancer  patients  has  also  been 
noted  for  both  studies.  The  Norwegian  studies  suggest  that  the  frequent  use 
of  salted  fish  may  be  associated  with  an  increased  risk  of  stomach  cancer  i|^ 
that  country.  These  dietary  differences  are  consistent  with  differences  in^^ 
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the  incidence  of  stomach  cancer  observed  between  several  countries.  It  is 
also  suggested  that  changes  in  food  preservation  (i.e.,  refrigeration)  may 
influence  the  prevention  of  this  disease. 

With  respect  to  colorectal  cancers,  the  situation  is  less  clear  cut.  There  is 
agreement  that  high  vegetable  diets  may  be  beneficial,  while  meat  intake  data 
may  not  agree  with  other  noted  studies.  It  appears  that  there  may  be  no 
effect  on  colorectal  cancer  related  to  beef  intake,  a  finding  ^uite  contrary 
to  popular  belief.  However,  a  positive  association  with  other  processed  meat 
(such  as  sausage)  may  be  apparent. 

Significance  to  NCI  Program  and  Biomedical  Research:  This  is  one  of  a  group 
of  migrant  studies  to  determine  those  elements  in  the  incidence  and  mortality 
from  cancer  which  may  be  related  to  environment  and  those  which  may  be  related 
to  genetic  factors.  Isolation  of  environmental  elements  may  be  useful  in 
cancer  prevention  within  the  United  States. 

Proposed  Course  of  Project:  During  the  past  year  we  have  stepped-up  the 
analysis  of  the  Minnesota  Lutheran  Brotherhood  studies.  For  the  first  time, 
a  comprehensive  detailed  account  of  the  Lutheran  Brotherhood  cohort  will  have 
been  described,  which  includes  an  eight  year  follow-up  of  about  18,000  male 
policyholders  and  eight  years  of  complete  mortality  data.  Available 
information  will  show  variations  in  patterns  by  residence  history, 
urbanity/rural ity,  nativity,  age,  occupation,  education  and  marital  status, 
physical  activity  and  the  use  of  tobacco.  Stratification  by  these  factors  is 
important  in  detecting  possible  interactions  with  dietary  factors. 
Gastrointestinal  and  respiratory  cancers  will  be  studied  in  depth.  Analysis 
will  include  tests  on  the  following  factors:  "Beer,,  spirits,  alcohol,  coffee, 
vegetables,  chewing  tobacco  or  snuff,  fruits,  bread,  vitamin  A,  milk,  vitamin 
C,  crude  fiber,  and  exercise. 

Heretofore,  the  Minnesota  contract  had  been  functioning  merely  as  a  data 
collection  apparatus.  This  past  year's  workscope  provided  for  analytical 
summary  and  reports,  and  it  is  expected  that  important  fruitful  results  will 
now  soon  be  realized.  The  Norwegian  contract,  however,  had  deteriorated  during 
the  past  year  to  a  simple  data  receptacle, and  the  project  officers  brought 
this  to  the  attention  of  the  principal  investigators.  This  past  January,  1978, 
the  Cancer  Registry  of  Norway  replied  that,  "It  is  with  regret  that  we  have 
realized  over  the  last  1-2  years  that  because  of  the  increasing  press  of  other 
duties,  and  the  lack  of  personnel  with  sufficient  time  and  devotion  as  well  as 
interest  in  utilizing  this  resource,  we  cannot  at  the  Cancer  Registry  give 
this  project  the  attention  it  deserves."  Therefore,  the  NCI  will  attempt  to 
negotiate  a  contract  with  the  University  of  Bergen,  Norway.  Dr.  Bjelke,  a  key 
figure  in  the  development  of  this  survey  from  its  inception,  has  accepted  a 
position  there  effective,  June  1978,  and  is  expected  to  continue  the  follow-up 
phase  as  well  as  the  analyses  of  key  dietary  issues  as  soon  as  possible. 
Through  this  new  contract,  and  in  collaboration  with  NCI  personnel,  it  is 
expected  that  a  much  needed,  efficient,  statistical-epidemiological  methodology 
will  be  developed  to  suit  the  specific  needs  of  the  analysis  of  dietary  data. 
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Date  Contract  Initiated:  March  1964  (N01-CP-43247) 
— "  June  1966  (NOl -CP-33325) 

Current  Annual  Level:  $80,000  (NOl -CP-43247)  Expected 
$75,000  (NOl-CP-33325) 
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SUMMARY  REPORT 

CLINICAL  EPIDEMIOLOGY  BRANCH 

OCTOBER  1,  1977  THROUGH  SEPTEMBER  30,  1978 

The  primary  purpose  of  the  Clinical  Epidemiology  Branch  is  to  determine  who 
is  especially  susceptible  or  resistant  to  cancer,  and  why.  Specifically, 
studies  are  made  of  peculiarities  in  the  occurrence  of  cancer  in  persons, 
families,  or  ethnic  groups.  In  certain  circumstances  batteries  of  laboratory 
tests  are  applied  to  elucidate  subclinical  abnormalities  that  may  portend  a 
high-risk  of  cancer  or  reveal  new  understanding  of  its  pathobiology. 
Hypotheses  generated  in  the  experimental  laboratory  are  tested  for  their 
applicability  to  man.  Conversely,  the  patterns  of  disease  occurrence  in  man 
may  suggest  biological  concepts  which  can  be  elucidated  in  the  experimental 
laboratory.  Evidence  is  sought  for  the  interaction  between  host  factors  and 
environmental  agents.  Steps  are  taken  to  develop  or  improve  resources  for 
clinical  etiologic  research.  We  encourage  the  reporting  of  etiologic 
observations  as  derived  at  the  bedside  by  alert  clinicians.  Workshops  are 
convened  on  promising  but  unfashionable  subjects,  and  the  Branch  serves  as  a 
communication  center  for  recent  clinical  advances  in  the  study  of  cancer 
causation. 

Staff  Changes : 

Elisabeth  A.  McKeen,  M.D.,  will  complete  her  two-year  appointment  on  June  30 
as  a  Staff  Associate  and  has  accepted  a  position  as  an  Oncology  Fellow  at 
Georgetown  University.  Andrew  Safyer,  M.S.,  resigned  his  position  as  a 
geneticist,  to  continue  his  formal  profession  at  the  University  of  Michigan. 

Joel  M.  Lamon,  M.D.,  an  internist  now  in  the  Metabolism  Branch,  will  join  us 
on  July  1.  He  is  interested  in  clinical/laboratory  approaches  to  understanding 
the  mechanisms  of  human  cancer.   Dawn  D.  Hassinger,  M.D.,  Ph.D.,  will  also 
join  us  on  that  date.  She  is  a  biologist-internist,  interested  in  the  biology 
of  familial  cancer.  George  R.  Eraser,  M.D.,  Ph.D.,  a  human  geneticist,  will 
become  a  consultant  to  the  Branch  on  about  September  1. 

International  Activities: 

People's  Republic  of  China:  Dr.  Miller  visited  the  People' s 'Republic  of 
China,  September  19-October  12,  1977  as  part  of  a  12-person  U.S.  Cancer 
Delegation  sponsored  by  the  Committee  on  Scholarly  Communication  with  the 
People's  Republic  of  China.  The  visit  revealed  that  the  Chinese  have  made 
exciting  observations  concerning  three  epidemics  within  the  country 
(nasopharyngeal  and  liver  cancer  in  South  China,  and  esophageal  cancer  in 
geographic  isolates,  particularly  in  Linhsien  County).   In  Linhsien  County,  a 
parallel  occurrence  of  esophageal  cancer  in  humans  and  gullet  cancer  in 
chickens  has  previously  been  made  widely  known.  The  Delegation  learned, 
however,  of  an  obscure  recent  publication  which  extends  this  finding.  More 
than  50,000  people  in  the  high-risk  county  were  displaced  by  the  building  of 
a  reservoir  at  the  site  of  their  commune.  They  were  relocated  360  miles  away, 
in  a  place  where  the  rate  for  esophageal  cancer  was  normal.  There  they 
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acquired  chickens  from  flocks  in  which  no  gullet  cancer  had  occurred.  Now,  ^^ 
10  years  later,  the  chickens  of  the  Linhsien  emigres  have  gullet  cancer,  but  ^P 
the  parent  flocks  still  do  not.  A  favored  explanation  is  that  a  "pickled" 
vegetable-mix,  a  specialty  of  Linhsien,  which  was  eaten  by  the  people  and  fed 
to  the  chickens  as  table-scraps,  may  contain  a  natural  carcinogen.  Although 
the  people  have  moved,  the  "pickles"  are  thought  to  be  made  from  the  same 
recipe  as  before.   In  this  way  the  carcinogen  may  have  "moved"  with  the 
people.  The  Chinese  generously  gave  us  samples  of  the  pickles,  which  proved 
to  be  mutagenic  in  the  Ames  test,  as  performed  in  the  laboratory  of  Dr.  T. 
Sugimura,  Director  of  the  National  Cancer  Center  Research  Institute  in  Tokyo. 

We  also  learned  of  the  unpublished  observation  of  a  cluster  of  nasal/ 
nasopharyngeal  cancers  in  12  among  800  breeding  pigs  near  Canton.  Thus  the 
Chinese  have  two  new  domestic  animal  models  for  studies  of  cancer  etiology. 

Another  surprise  was  that  the  Chinese,  unaware  of  NCI's  cancer  mortality  maps 
by  county,  had  prepared  similar  maps  by  commune  (population  =  8,000-100,000 
people)  for  Kiangsu  Province.  Data  from  five  other  Provinces  are  being 
processed  in  the  same  way,  and  eventually  all  29  Provinces  may  be  so  studied. 
Hot  spots  were  noted  for  the  same  cancer  sites  as  had  been  independently 
observed  in  the  U.S.  data. 

A  report  of  epidemiologic/etiologic  aspects  of  the  trip  will  be  published  by 
Dr.  fliller  in  the  June  issue  of  the  Journal  of  the  National  Cancer  Institute. 
The  Delegation's  report  will  appear  later  this  year  as  a  book.  Cancer  in  China. 
Dr.  Miller  has  spoken  on  scientific  aspects  of  the  trip  at  NIH,  the  Center  fon^ 
Disease  Control,  the  Sigma  Xi  Chapter  at  George  Washington  University,  the   ^ 
Johns  Hopkins  School  of  Hygiene  and  Public  Health,  the  Cedars-Mt.  Sinai 
Hospital  (Los  Angeles)  and  at  the  National  Cancer  Center  in  Tokyo. 

The  visit  to  China  revealed  their  specific  interests  in  cause  and  prevention. 
As  a  result,  we  have  been  able  subsequently  to  provide  the  Chinese  with 
essential  reference  works.  Ties  between  our  work  and  theirs  were  thus 
developed  before  a  counterpart  Chinese  Cancer  Delegation  visited  the  United 
States  in  flay  under  the  sponsorship  of  the  American  Cancer  Society.  Some  of 
the  key  people  we  had  visited  in  China  were  among  the  group.  Their  visit 
increased  our  appreciation  of  their  expanding  needs,  and  led  us  to  provide 
them  with  procedural  details  and  samples  of  intermediary  steps  in  the 
preparation  of  our  county  maps.   Dr.  Li  of  our  Boston  unit  at  the  Sidney 
Farber  Cancer  Center  played  an  important  role  in  planning  the  program  of  the 
Delegation  during  its  visit  there. 

In  the  near  future,  exchange  of  information  is  likely  to  be  by  mail  because 
lack  of  diplomatic  relations  between  the  two  countries  prevents  collaborative 
studies  and  an  exchange  of  visiting  scientists.  An  interaction  is  clearly 
increasing,  however,  and  as  it  continues,  we  are  prepared  to  participate  fully. 

Japan :  The  U.S. -Japan  Cooperative  Cancer  Research  Program  now  in  its  fifth 
year,  includes  a  Committee  on  Analytical  Epidemiology,  which  has  overseen  a 
significant  development  during  the  year.  Dr.  Miller  of  the  Clinical 
Epidemiology  Branch  and  Dr.  Blot  of  the  Environmental  Epidemiology  Branch  were*   i 
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instrumental  in  having  a  Workshop  convened  by  the  Committee  in  Hiroshima  in 
May  to  bring  together  for  the  first  time  American  biostatisticians , 
Japanese  mathematical  statisticians  and  medical  epidemiologists.  Japanese 
statisticians  have  been  immensely  creative,  but  have  not  previously  turned 
their  attention  to  biomedical  problems.  After  the  meeting  the  American 
biostatisticians  will  lecture  in  Fukuoka,  where  interest  in  biostatistics  is 
beginning  to  emerge.  This  scientific  interc^hange  came  three  years  after  the 
concept  was  introduced  and  involved  perseverance  and,  at  times,  delicate 
negotiations. 

A  contract  initiated  in  1972  for  new  programs  at  the  Atomic  Bomb  Casualty 
Commission  in  Hiroshima  and  Nagasaki  is  being  phased  out.  The  funds  (total  , 
about  $2  million)  were  provided  to  make  up  for  a  budgetary  deficit  when  the 
dollar  was  devalued.  We  hoped  that  new  programs  and  interest  by  NCI  would 
encourage  the  Japanese  government  to  add  substantially  to  its  support  of  the 
Commission.  In  1975  the  ABCC  was  reorganized  under  Japanese  law  as  the 
Radiation  Effects  Research  Foundation,  with  costs  about  equally  shared  by  the 
two  countries.  Previously  funds  came  almost  entirely  from  the  U.S.  side. 
The  two  new  programs  under  the  contract  were  well  regarded,  and  an  effort  is 
being  made  to  continue  them  by  RERF.  One  to  four  young  Japanese  visiting 
scientists  in  medicine  or  statistics  spend  one  to  two  years  at  RERF  and  one 
to  four  months  in  the  U.S.  at  formal  summer  courses  in  epidemiology  or 
statistics  and  in  visits  to  leading  cancer  centers.  The  other  program 
concerns  tumor-tissue  registries  established  in  Hiroshima  and  Nagasaki  to 
monitor  occurrence,  especially  as  the  RERF  autopsy  procurement  program 
declined.  Both  registries  are  collecting  data  effectively,  but  as  is  usual 
throughout  the  world  analysis  of  the  results  have  lagged  despite  a  wide 
variety  of  encouragement  by  us. 

During  the  past  year  one  senior  pathologist  from  each  registry  toured  the 
U.S.  to  present  some  of  their  findings  at  cancer  centers,  and  to  draw  upon 
their  experience  in  preparing  reports  on  the  Hiroshima  and  Nagasaki  registry 
data. 

U.S. -USSR:  Under  the  U.S.-U.S.S.R.  Agreement  for  Health  Cooperation,  a  visit 
to  the  United  States  was  made  in  November  by  Dr.  Alex  Kiselev,  a  pediatric 
cancer  surgeon  from  Moscow,  and  Alia  Zedginidze,  a  cytogeneticist  and 
pediatric  hematologist  from  Tbilisi.  Their  visit  to  the  Clinical  Epidemiology 
Branch  for  several  days  represented  a  return  of  Dr.  Miller's  visit  to  the 
U.S.S.R.  in  June  1977  as  a  member  of  the  U.S.  Delegation  on  Mammalian  Somatic 
Cell  Genetics  Related  to  Neoplasia.  Our  bedside  approach  to  cancer  etiology 
seemed  to  engage  the  visitors'  interest  more  through  talking  with  our  staff 
members,  than  was  previously  achieved  from  their  familiarity  with  our  writing. 

Italy:  Dr.  Mulvihill  participated  in  preliminary  discussions  in  Bethesda 
with  scientists  from  Italy  concerning  epidemiology  in  a  U.S. -Italy 
Cooperative  Cancer  Research  Program,  should  such  a  bi national  arrangement  be 
establ ished. 

Vienna:  Dr.  Beebe  spoke  at  an  International  Atomic  Energy  Agency  Symposium 
in  March  on  the  lack  of  evidence  for  accelerated  aging  as  measured  by 
mortality  among  survivors  of  the  atomic  bombs  in  Japan.  The  carcinogenic 
effects  are  not  a  manifestation  of  premature  aging. 
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Great   Britain:      Dr.    Beebe  spoke   in   Bethesda   in  March   at  an  Anglo-American 
Symposium  on   Issues   in   Research  with   Human  Subjects   at  NIH.      His   topic  was 
Problems   of  Long-Term  Record   Keeping. 

* 

West  Germany:  Dr.  Miller  participated  in  a  Dahlem  Conference  on  abnormal 
fetal  growth  in  Berlin  in  February,  and  will  speak  on  the  epidemiology  of 
cancer  at  a  conference  on  leukemia  in  Wilsede  in  June. 

Except  for  the  trip  to  Vienna,  none  of  our  foreign  travel  costs  were  borne 
by  the  Division. 

Activities  within  the  United  States: 

Studies  of  patients  at  NIH:  The  procurement  of  special  etiological  histories 
has  been  focused  on  patients  and  families  of  unusual  interest  at  NIH.  Other 
families  are  referred  to  us  from  elsewhere  in  the  country  for  etiological 
studies,  in  which  new  investigative  procedures  are  used  to  seek  subclinical 
evidence  of  abnormality  which  may  help  identify  persons  at  high  risk  and  the 
mechanisms  involved  in  their  predisposition  to  cancer.   Particular  attention 
has  been  given  to  a  search  for  persons  with  DNA  repair  defects.  Whereas  the 
main  drive  of  other  research  groups  in  this  regard  has  been  toward  genetic 
diseases  with  acute  radiation  sensitivity,  our  direction  has  been  toward  a 
seemingly  heightened  sensitivity  to  radiation-induced  cancer  or  to  family  or 
individual  aggregations  of  tumors  of  the  types  primarily  induced  by 
radiation  (i.e.,  leukemia,  osteosarcoma,  fibrosarcoma,  and  skin  cancer).  To 
this  end  we  have  contracted  with  Dr.  Malcolm  C.  Paterson  of  Atomic  Energy  of 
Canada,  Ltd.  to  study  about  oO  specimens  annually  of  human  fibroblasts  for   ^ 
DNA  repair  defects  from  high-risk  patients  whom  we  identify.  V 

In  one  such  family  already  studied,  four  children  and  three  maternal  relatives 
have  developed  acute  myelogenous  leukemia.  The  mother  and  the  two  affected 
children  from  whom  fibroblasts  were  available  showed  an  apparent  DNA  repair 
defect  which  diminishes  cell  survival  after  in  vitro  exposure  to  ionizing 
radiation.  Among  other  patients  being  studied  in  the  same  way  are  two 
unrelated  children  with  the  hereditary  form  of  retinoblastoma  and  multiple 
foci  of  osteosarcoma  not  due  to  radiation.  Also  under  study  is  a  child  who 
developed  a  fibroma  of  the  scalp  soon  after  x-ray  therapy  for  a  medul loblastoma , 
High  on  our  list  of  suspects  is  a  woman  with  a  fibrosarcoma  20  years  after 
x-ray  therapy  for  acne,  and  a  personal  and  family  history  of  early  breast 
cancer. 

NIH  patients  have  been  included  in  reports  by  the  Branch  on  the  excessive 
occurrence  of  non-lymphocytic  leukemia  and  of  rhabdomyosarcoma  in  multiple 
neurofibromatosis,  a  hereditary  disorder.  Until  now  it  had  been  thought  that 
the  various  neoplasms  in  this  syndrome  were  derived  from  the  neural  crest, 
but  white  blood  cells  and  muscle  cells  are  not  so  derived.  Persons  at  high 
risk  of  leukemia  usually  have  pre-existent  chromosomal  abnormalities,  but 
none  are  known  in  neurofibromatosis.  Our  observations  of  the  excessive 
occurrence  of  leukemia  and  rhabdomyosarcoma  in  the  syndrome  may  lead  to  new 
understanding  of  the  systemic  disorder,  one  of  the  few  that  is  known  to  give 
rise  to  cancer  of  multiclonal,  rather  than  monoclonal  origin.   It  is  through 
such  exceptions  that  new  understanding  of  carcinogenesis  may  be  forthcoming,  y* 
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During  the  year  several  reports  on  our  family  studies,  as  described  in 
previous  annual  reports,  have  been  published.  Syndromes  were  described  in 
which  the  underlying  mechanisms  could  not  be  identified.   In  these  instances, 
specimens  were  obtained  and  stored  for  future  in  vitro  studies,  as  they  are 
developed.  Among  these  families  are  one  with  osteosarcoma  in  three  siblings, 
skeletal  anomalies  of  the  limbs,  and  large  red  blood  cells.   Fibroblasts  from 
these  family  members  are  to  be  studied  for  DNA  repair  defects  and  for 
increased  sister-chromatid  exchange.   In  another  family,  the  Seathre-Chotzen 
syndrome  of  craniosynostosis  and  facial  asymmetry  was  observed  in  four 
members,  one  of  whom  had  nasopharyngeal  carcinoma.  Two  sibs  had  Hodgkin's 
disease  and  another  had  teratocarcinoma  o.f  the  testis.  Some  members  had 
subclinical  immunodeficiency.  The  tumors  and  the  malformation  syndrome 
appeared  to  move  independently  through  the  family. 

Studies  of  patients  elsewhere  in  the  area:  An  inventory  has  been  made  of  all 
patients  (N  =  536)  with  solid  tumors  seen  at  the  Children's  Hospital  National 
Medical  Center  in  the  District  of  Columbia,  1960-1976.  An  inventory  of  the 
patients  seen  there  with  leukemia  will  be  completed  during  the  summer. 
Studies  of  unusual  occurrences  will  then  be  made;  e.g.,  adult  cancers 
(carcinomas)  in  childhood,  second  primary  cancers  and  late  effects  of  therapy. 

Georgetown  University  has  established  a  cancer  unit  for  adolescents,  and  our 
group  expects  to  encourage  interest  in  cause  and  prevention  there.  Also, 
with  respect  to  cancer  in  adults,  Dr.  McKeen,  now  in  our  group  but  soon  to 
take  a  position  at  Georgetown  University,  expects  to  work  with  her  successor, 
Dr.  Hassinger,  in  developing  interest  there  in  clinical  etiology/laboratory 
research. 

At  the  Johns  Hopkins  Hospital,  Dr.  Mulvihill  has  made  rounds  as  a  visiting 
staff  member,  lectured  and  consulted  on  interesting  cases.  He  is  also  engaged 
in  an  evaluation  of  the  frequency  of  neoplasia  in  long-term  follow-up  after 
the  Blalock- Taussig  operation  for  cyanotic  congenital  heart  disease. 

Dr.  Lamon's  transfer  to  our  Branch  should  strengthen  our  interests  in 
laboratory  approaches  to  understanding  cl inical/epidemiological  peculiarities 
in  cancer  occurrence.  VJith  Dr.  Fraser's  arrival,  our  thoughts  and  research 
on  host  susceptibility  should  be  enlarged.  In  this  connection,  it  should  be 
noted  that  several  Branch  members  played  a  substantial  role  in  developing 
Interinstitute  Clinical  Genetic  Rounds.  As  part  of  that  program,  a  Yale 
medical  student,  Joann  Bodurtha,  spent  eight  weeks  on  an  elective  here  in 
Human  Genetics.  During  that  interval  she  spent  about  half-time  in  our  Branch, 
and  contributed  significantly  to  the  study  of  rhabdomyosarcoma  and  neuro- 
fibromatosis mentioned  above,  and  in  an  innovative  collation  of  data  obtained 
in  the  past  on  about  30,000  children  with  cancer  seen  'in  various  parts  of  the 
world. 

Studies  of  patients  in  Boston:  The  Branch  has  long  had  a  unit  at  what  is  now 
called  the  Sidney  Farber  Cancer  Center.  The  unit  has  sifted  a  large  volume 
of  clinical  data  to  identify  patients  for  etiologic  studies.  In  the  last 
four  years,  over  600  questionnaire  interviews  of  childhood  cancer  patients 
have  been  completed.  The  data  have  been  analyzed,  and  a  report  is  in 
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preparation.  Through  this  and  other  mechanisms  of  ascertainment,  several 
unusual  family  aggregates  of  cancer  have  been  identified.  An  apparently  new  M 
genetic  syndrome  has  been  identified  in  a  family  with  acute  leukemia,       ^ 
hypoplasia  of  the  marrow  and  the  cerebellum,  and  a  C-chromosome  deletion. 
Several  families  have  been  identified  with  leukemia  and  aplastic  anemia 
affecting  several  generations.  X-1  inked  inheritance  over  three  generations 
is  suggested  in  one  of  these  families.  A  family  was  found  to  have  renal  cell 
carcinoma  affecting  seven  relatives.  Screening  of  asymptomatic  family  members 
identified  three  additional  patients  who  have  undergone  total  tumor  excision. 
Laboratory  studies  showed  a  familial  balanced  chromosomal  translocation  that 
apparently  has  a  pathogenic  role  in  the  development  of  the  cancer.  Among 
other  studies,  the  pathogenesis  of  Turcot' s  syndrome  is  under  study  in  one 
family.  Possible  pre-mutation  is  being  evaluated  in  another  family  with 
Wilms'  tumor  among  five  cousins.  A  life-table  analysis  of  5-year  survivors 
of  childhood  cancers  shows  an  80°o  probability  of  survival  for  an  additional 
20  years.   In  a  study  of  survivors  of  childhood  cancer,  malignancy  developed 
in  two  of  198.  A  medical  record  review  of  carotid  body  tumors  reveals  a 
tendency  toward  familial  aggregation  and  bilateral i ty. 

A  computerized  registry  of  survivors  of  childhood  cancer  has  been  established 
through  collaboration  of  our  unit  with  the  Sidney  Farber  Cancer  Center.  The 
500  registrants  represent  approximately  2%   of  all  survivors  in  the  United 
States  with  childhood  cancer  in  the  last  two  decades.  Patients  in  the  series 
are  being  studied  for  second  malignancies,  cancer  in  close  relatives  and 
genetic  effects  on  the  progeny. 

Dr.  Li's  performance  in  Boston  demonstrates  the  value  of  clinical  as        M 
distinguished  from  classical  epidemiology  at  a  Cancer  Center.  The  latter,   " 
which  is  highly  methodologic  and  concerned  primarily  with  testing  hypotheses 
is  of  value  in  centers  of  epidemiologic  research.  Clinical  epidemiology  or 
bedside  etiology  involves  generating  hypotheses  and  is  of  value  in  centers 
for  clinical  research.  This  approach  benefits  from  a  deep  knowledge  of 
medicine  and  laboratory  research,  and  appeals  to  clinicians.  The  promotion 
of  this  underdeveloped  aspect  of  medicine  by  NCI  and  others  could  move  cause 
and  prevention  closer  to  the  practice  of  medicine  than  classical  epidemiology 
seems  likely  to  do. 

Statistical /Epidemiological  Studies  : 

A  study  of  the  data  on  children  from  the  Third  National  Cancer  Survey  whose 
cancers  were  diagnosed  under  one  year  of  age  revealed  a  very   different  pattern 
than  is  seen  in  mortality  statistics.  Neuroblastoma  is  by  far  the  most 
frequent  neoplasm  under  one  year  of  age.   It  is  eight  .times  more  frequent 
than  mortality  data  indicate.  Because  of  the  high  curability  of  retinoblastoma 
its  incidence  is  about  106  times  greater  than  the  corresponding  mortality 
rate.  As  the  curability  of  childhood  cancer  increases  in  general,  death 
certificates  will  become  an  even  less  useful  gauge  of  frequency  than  they  have 
been  in  the  past.  The  new  incidence  data  should  be  useful  in  fashioning 
concepts  about  the  origins  of  childhood  cancer  during  intrauterine  life  and 
infancy. 
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A  collaborative  study  with  the  Biometry  Branch  is  planned  to  determine 
laterality  of  cancer  occurrence  in  paired  organs.  The  source  of  the  data 
will  be  the  SEER  Program.  Ninety  patients  with  retinoblastoma  have  already 
been  studied  in  this  way,  and  other  sites  to  be  studied  include  the  breast, 
carotid  body,  kidney,  testes,  ovary,  and  possibly  lung.  A  general  study  of 
childhood  carcinoma  is  planned  through  the  use  of  data  from  epidemiological 
and  statistical  units  at  the  Cancer  Centers.  From  the  same  source,  data 
will  be  evaluated  on  malignant  tumors  in  infants  one  year  of  age,  as  an 
extension  of  the  incidence  study  described  above. 

Data  from  the  National  Wilms'  Tumor  Survey  is  being  used  to  determine  if  the 
father's  age  at  birth  of  the  child  was  greater  when  the  tumor  is  presumably 
transmitted  as  an  autosomal  dominant  trait  (i.e.,  is  bilateral),  as  compared 
with  fathers  whose  children  have  unilateral  tumors,  80%  of  which  are  thought 
to  be  non-hereditary. 

An  attempt  is  being  made  to  extend  a  previous  study  of  Army  World  War  II 
veterans  with  viral  hepatitis  to  determine  if  cancer  is  a  late  sequel  of  this 
infection.  An  attempt  is  also  being  made  to  develop  a  follow-up  study  of 
veterans  who  developed  testicular  tumors  during  their  military  service  in 
World  War  II. 

Dr.  Beebe  has  continued  to  make  a  great  contribution  in  the  analysis  of  data 
on  neoplasia  among  atomic  bomb  survivors  in  Hiroshima  and  Nagasaki.  During 
the  year  he  completed  a  paper  on  the  life-span  effects,  1950-1974  and 
prepared  reports  on  radiation  carcinogenesis  among  the  survivors  and  on  the 
role  of  neutrons  in  the  effects  of  radiation.  He  has  been  active  in  promoting 
a  plan  for  joint  U.S. -Japan  pathology  review  of  the  ABCC-RERF  breast  cancer 
series.   He  has  consulted  with  Dr.  Upton  concerning  dose-response  models  for 
radiation  carcinogenesis,  and  in  drafting  replies  to  various  inquiries 
Dr.  Upton  has  received  concerning  the  effects  of  ionizing  radiation,  flost  of 
all  he  has  made  a  major  contribution  in  the  re-evaluation  of  low-dose 
radiation  effects  in  humans  in  a  report  prepared  by  the  Committee  on  the 
Biologic  Effects  of  Ionizing  Radiation  (National  Academy  of  Sciences). 

Veterinary  Medical  Data  Program:  In  1961  the  Epizoology  Section  was 
established.  At  that  time  there  was  an  absence  of  systematically  collected 
data  for  epidemiologic  research.  The  Section  developed  a  procedure  for  making 
standard  observations  on  a  mass  scale  to  permit  machine-processing  and 
retrieval.  Now,  fourteen  veterinary  colleges  contribute  about  15,000 
abstracts  per  month  summarizing  diagnostic,  demographic,  and  identifying 
information  on  each  animal  discharged.  Each  contributing  institution  receives 
a  monthly  listing  of  its  own  data;  NCI  has  the  pooled  data  for  its  use. 
Since  its  beginning,  the  VMDP  has  accumulated  more  than  1.7  million  abstracts, 
including  40,000  tumors  reported  during  the  period  March  1964  through 
June  1977.  Because  the  NCI  has  become  the  largest  single  source  of  veterinary 
clinical  data,  the  Epizoology  Section  has  increasingly  functioned  as  an 
information  source  for  researchers  of  diverse  interests  and  nationalities, 
including  those  in  cancer  research  centers,  the  World  Health  Organization, 
and  colleges  of  medicine  and  of  veterinary  medicine. 
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The  purpose  of  the  program  in  addition  to  r  ^oviding  data  for  research  on     i 
cancer  and  other  subjects  at  the  national  .^vel,  was  to  generate  an        ' 
appreciation  of  the  value  of  storage  and  retrieval  according  to  a  standard 
format.  Our  intent  was  to  turn  the  management  of  the  program  over  to  the 
participants,  now  that  their  individual  programs  were  well  established.  Our 
files  and  production  programs  have  been  turned  over  to  the  Association  of 
Veterinary  Medical  Data  Program  Participants,  with  written  detailed 
instructions  for  the  use  by  the  individual  schools  and  by  the  new  central 
processing  unit.  This  marks  the  successful  conclusion  of  the  Epizoology 
Section's  management  of  what  is  now  the  world's  largest  source  of  veterinary 
clinical  data. 

A  publication  was  prepared  on  the  Epidemiology  of  Cancer  in  Domestic  Animals, 
and  forms  the  basis  for  planning  and  producing  tables  for  a  JNCI  Monograph 
scheduled  for  completion  later  this  year  on  "The  Occurrence  of  Neoplasms  in 
Domestic  Animals."  It  is  likely  that  this  large  work  will  generate  new 
understanding  and  new  questions  about  the  occurrence  of  neoplasia  in  domestic 
animals. 

Other  Activities : 


The  Childhood  Cancer  Etiology  Newsletter,  issued  monthly  by  the  Branch  is  now 
in  its  fifth  year.  The  items  in  the  Newsletters  are  being  rearranged 
according  to  topic  and  chronologically  for  possible  publication  as  a 
monograph,  which  will  serve  not  only  as  a  reference,  but  also  as  a  history 
of  the  growth  and  development  of  concepts  concerning  cause  and  prevention  of   . 
cancer.  % 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  objectives  of  this  undertaking  are  to  originate  new  epidemiologic 
approaches  to  the  study  of  cancer  causation  in  man  and  animals,  to  develop 
sources  of  data  related  to  specific  epidemiologic  problems,  to  stimulate 
epidemiologic  research  in  other  health  agencies  and  to  develop  an  on-the-job 
training  program  for  medical  and  statistical  officers.' 


Opportunities  for  research  in  cancer  epidemiology  are  based  on  questions 
arising  from  clinical  or  laboratory  observations,  on  unusual  groupings  of 
cancer  cases  in  the  population,  and  on  study  of  the  characteristics  of  groups 
of  persons  prior  to  the  onset  of  a  specific  type  of  cancer  as  compared  with 
similar  persons  who  have  not  developed  the  disease.  In  parallel  with  this, 
plans  are  made  for  on-the-job  training  in  cancer  epidemiology  for  research 
physicians,  veterinarians,  and  statisticians. 
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Project  No.   Z01   CP  04325-15  CEB^ 
Project  Description 


Objectives 


1.  To  originate  new  epidemiologic  approaches  to  the  study  of  cancer 
causation  in  man  and  animals. 

2.  To  develop  sources  of  data  related  to  specific  epidemiologic  problems. 

3.  To  stimulate  epidemiologic  research  i-n  other  health  agencies. 

4.  To  develop  on-the-job  training  for  medical  and  statistical  officers. 
Methods  Employed: 

The  Program  is  based  on: 

1.  Leads  from  animal  experimentation,  laboratory  research  and  clinical 
observations . 

2.  Prospective  studies  (in  retrospect)  which  relate  cancer  occurrence  to 
events  recorded  prior  to  the  onset  of  cancer  in  medical  examinations 
obtained  in  a  standard  fashion  from  large  numbers  of  persons  (examples  -- 
clinical  health-surveys,  and  military  medical  examinations).  ^^ 

3.  Retrospective  studies  based  on  questionnaires  obtained  by  personal  inter- 
view or  by  mail,  for  a  comparison  of  persons  (examples  —  clinical  health- 
surveys,  and  military  medical  examinations). 

4.  "Laterospecti ve"  studies  which  concern  the  detection  from  clinic  records 
of  the  excessive  concurrence  of  cancer  with  pre-existent  disease,  such  as 
congenital  defects  or  autoimmune  disorders. 

As  specific  epidemiologic  questions  arise  from  laboratory  or  clinical 
observations,  sources  of  field  data  are  developed  to  answer  these. 
Conversely,  the  Branch  seeks  by  its  surveys  to  raise  questions  which  can  be 
answered  by  laboratory  or  clinical  studies.   Parallel  with  this,  to  fill  the 
tremendous  deficiency  in  qualified  personnel,  the  selection  and""  training  of 
young  physicians,  veterinarians,  and  statisticians  must  take  place.  The 
principles  they  learn  from  the  guided  planning,  execution,  and  analysis  of  a 
program  in  cancer  epidemiology  are  applicable  to  studies  of  the  genesis  of 
congenital  malformations,  heart  disease,  arthritis,  mental  aberrations,  or 
the  effects  of  ionizing  radiation. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

If  the  example  set  by  the  Branch  is  a  good  one,  interest  will  be  stimulated 
among  medical  scientists  in  the  use  of  epidemiologic  methods  for  their 
research.   In  consequence,  there  may  develop  a  further  recognition  of  the     ^^^ 
usefulness  of  office  and  hospital  records  for  survey  studies.  With  this  would%^ 
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go  an  appreciation  for  the  need  to  adapt  the  standard  medical  records  for 
epidemiologic  research.  These  developments,  in  turn,  could  promote  an 
interest  in  looking  beyond  the  walls  of  hospitals  and  medical  centers  for 
opportunities  in  medical  research. 

Proposed  Course  of  Project: 

We  plan  to  continue  and  extend  etiological  studies  of  patients  with  cancer 
and  of  cancer  families  at  NIH  or  elsewhere  in  the  city  or  nation,  and  to 
encourage  similar  approaches  internationally.  Specimens  from  cases  of 
interest  will  be  obtained  for  laboratory  studies  using  new  procedures  in  an 
attempt  to  develop  further  understanding  of  factors  that  increase  host- 
susceptibility  to  environmental  carcinogens.  New  ways  of  portraying  cancer 
mortality  data  will  be  undertaken  to  seek  peculiarities  in  distribution  which 
have  etiological  implications.  Tests  of  hypotheses  will  be  made  as  they 
arise  from  experimental  or  clinical  observations.  Studies  of  data  from 
about  2  million  domestic  animals  should  continue  to  reveal  simi liarities  or 
differences  in  the  occurrence  of  cancer  and  other  diseases  in  comparisons 
of  various  species,  including  man. 
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Project  Description 

Objectives : 

To  provide  animal  disease  data  as  a  research  resource.  To  coordinate  the 
program  with  related  programs  primarily  in  area  of  disease  nomenclature, 
terminology  and  code.  To  develop  ways  and  means  of  data  utilization 
applicable  to  comparative  medical  studies. 

Methods  Employed: 

Standard  data  processing  methods.  Details  are  described  in  related  Project 
Reports  and  Contract  Narratives  of  Epizoology  Section. 

Major  Findings: 

Not  applicable  as  this  is  primarily  a  service  activity.  The  National  Cancer 
Institute  Veterinary  Medical  Data  Program  is  currently  processing  data  from 
13  veterinary  colleges  in  this  country  and  2  in  Canada.  The  program  has  been 
endorsed  and  implemented  in  Europe  under  the  auspices  of  WHO.  For  the  first 
time,  veterinary  medicine  and  the  medical  sciences  have  benefit  of  a  national 
and  international  animal  disease  data  system.  A  number  of  cooperative 
studies  were  begun  during  the  year  with  faculty  members  at  the  various 
participating  colleges  of  veterinary  medicine. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

The  comparative  (veterinary)  medical  data  retrieval  system  instituted  at  the 
College  of  Veterinary  Medicine,  Michigan  State  University  on  a  pilot  basis 
(PH  43-64-85)  was  undertaken  to  design  a  system  for  collection,  storage,  and 
retrieval  of  veterinary  medical  clinical  data.  The  program  is  now  fully 
operative  and  has  been  extended  to  14  additional  veterinary  colleges. 
Establishment  and  maintenance- of  reliable  sources  of  veterinary  medical  data 
provide  a  research  resource,  hitherto  unavailable,  that  is  applicable  not 
only  to  cancer  research  but  to  research  areas  such  as  infectious  diseases, 
congenital  defects,  and  gerontological  diseases.  Continued  NCI  Epidemiology 
Branch  animal  studies  research  function  depends  upon  continued  availability 
of  valid  domestic  animal  disease  data,  particularly  as  regards  neoplastic 
disease.  The  data  bank,  which  included  information  on  more  than  1.5  million 
patients  through  1976,  is  often  used  as  a  reference  source  by  scientists  at 
NCI  and  elsewhere. 

Proposed  Course  of  Project: 

Responsibility  for  all  aspects  of  quality  control  and  routine  processing 
has  been  transferred  to  a  cooperative  of  current  participants.  We  expect 
that  data  collected  will  be  available  to  us  on  a  cost-reimbursable  basis. 

Date  Initiated:  October  22,  1965. 
Current  annual  level :  0 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Study  of  genetic  diseases  with  neoplastic  manifestations  and  detailed  investi- 
gation of  families  at  high  risk  of  cancer  may  help  detect  environmental  and 
genetic  influences  in  carcinogenesis,  especially  when  appropriate  laboratory 
assays  are  used. 


Methods  include  review  and  documentation  of  prior  medical  an 
history;  collection  and  distribution  of  biological  specimens 
hospital  records  of  patients  with  selected  genetic  diseases 
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Project  Description 


Objectives : 


To  document  the  occurrence  of  patterns  of  familial  aggregations  of  neoplasms; 
to  study  selected  families  by  genetic  and  laboratory  investigations,  in  an 
effort  to  elucidate  the  degree  to  which  heredity  and  the  common  familial 
environment  contribute  to  the  etiology  of  neoplasms.  To  distribute  tissue 
and  blood  samples  from  family  members  to  interested  laboratory  investigators 
for  etiologic  study  by  biochemical,  cytogenetic,  immunologic,  viral,  and 
tissue  culture  methods.  To  study  similarly  patients  with  birth  defects  and 
other  heredi table  disorders  that  may  predispose  to  malignancy.  To  identify 
genetic  factors  and  disorders  associated  with  cancer. 

Methods  Employed: 

Interview  of  patients  with  cancer  or  other  diseases  with  respect  to  familial 
occurrences  especially  of  cancer  and  birth  defects,  as  well  as  prior  medical 
and  environmental  history;  documentation  of  history  by  obtaining  appropriate 
vital  records  and  hospital  charts;  collection  and  distribution  of  biological 
specimens  from  such  families;  review  of  hospital  records  of  series  of 
patients  with  selected  congenital  and  genetic  diseases  or  neoplasms.  Computer 
technology  is  being  developed  to  facilitate  management  of  family  data. 

Major  Findings: 

A  number  of  families  has  been  studied  with  cancers  of  single  sites  and  of 
multiple  sites.   In  a  family  with  Epstein-Barr  virus-related  malignancies  and 
a  new  pattern  of  birth  defects  (Saethre-Chotzen  syndrome),  T-lymphocyte 
abnormalities  were  discovered  in  affected  individuals  and  some  clinically 
normal  relatives.   In  a  family  with  osteosarcoma,  immune  function  was  normal 
but  bone  formations  and  defective  hematopoiesis  were  discovered,  suggesting  a 
new  osseous  syndrome  of  cancer  and  birth  defects.   In  a  separate  study,  3 
probands  had  19  malignancies,  as  well  as  an  array  of  benign  neoplasms;  the 
same  benign  and  malignant  tumors  were  seen  among  their  relatives. 

Case  reports  were  prepared  on  patients  with  neurofibromatosis  and  acute 
lymphoblastic  leukemia,  with  a  Waardenburg-1 ike  syndrome  and  osteosarcoma, 
and  with  the  Melkersson-Rosenthal  syndrome. 

In  collaborative  laboratory  efforts,  we  found  SV40  colony  transformation  to 
be  abnormally  high  in  a  girl  7  years  before  she  became  the  fourth  of  6  sibs 
to  have  acute  myelogenous  leukemia.   In  the  same  family,  preliminary  finding 
of  abnormal  radiosensitivity  of  the  girl's  fibroblasts  and  her  mother's  was 
of  sufficient  interest  to  establish  a  contract  with  Malcolm  Paterson  to  assay 
about  60  additional,  potentially  informative  specimens.  The  baseline 
frequencies  of  sister-chromatid  exchanges  was  normal  in  5  cancer  families  and 
did  vary  with  age,  but  only  in  the  patients  with  a  history  of  tumor. 

Our  monograph.  Genetics  of  Human  Cancer,  which  appeared  last  year,  has  been 
widely  distributed  and  favorably  reviewed. 
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Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute 

Epidemiologic  surveys  and  detailed  studies  of  families  at  high  risk  of  cancer 
may  help  to  detect  environmental  and  genetic  influences  in  carcinogenesis. 
In  addition,  identification  of  these  families  has  therapeutic  implications, 
enabling  surveillance  and  early  diagnosis  of  neoplasms. 

Proposed  Course  of  Project: 

The  same  approach  will  be  continued.  New  laboratory  methods  and  epidemiologic 
clues  from  other  sources  will  be  incorporated  into  the  project  protocol  as 
avai lable. 

Publ i cations 


McKeen,  E.A.,  Miller,  R.W.,  Mulvihill,  J.J.,  Blattner,  W.A.  and  Levine,  A.S.: 
Familial  leukaemia  and  SV40  transformation.   Lancet  2:  310,  1977. 

Mulvihill,  J.J.  and  fIcKeen,  E.A.:  Genetics  of  multiple  primary  tumors:  A 
clinical  etiologic  approach  illustrated  by  three  patients.  Cancer  40: 
1867-1871,  1977. 

Mulvihill,  J.J.,  Gralnick,  H.R.,  Whang-Peng,  J.  and  Leventhal  ,  B.G.:  Multiple 
childhood  osteosarcomas  in  an  American  Indian  family  with  erythroid  macrocy-  ^»^ 
tosis  and  skeletal  anomalies.  Cancer  40:  3115-3122,  1977.  f^^ 

Clopper,  R.R.,  Meyer,  W.J.,  Udvarhelyi ,  G.,  Money,  J.,  Aarobi ,  B.,  Mulvihill, 
J.J.  and  Piasio,  M.:  Postsurgical  IQ  and  behavioral  data  on  twenty  patients 
with  a  history  of  childhood  craniopharyngioma.  Psychoneuroendocrinology  2: 
365-372,  1977. 

Roseman,  B.  and  Mulvihill,  J.J.:  Melkersson-Rosenthal  syndrome  in  a  7-year- 
old  girl.   Pediatrics  61 :  490-491,  1978. 

Parry,  D.M.,  Safyer,  A.W.  and  Mulvihill,  J.J.:  Waardenburg-1 i ke  features 
with  cataracts,  small  head  size,  joint  abnormal i ties ,  hypogonadism,  and 
osteosarcoma.   J.  Med.  Genet.  15:  55-69,  1978. 

Stokes,  D.C.,  Mulvihill,  J.J.  and  Zinkham,  W.H.:  Acute  lymphoblastic 
leukemia  in  sporadic  neurofibromatosis.  Am.  J.  Pis.  Child.  132:  321,  1978. 

Mulvihill,  J.J.:  Host  factors.   In  Harris,  C.  (ed.):'  Pathogenesis  and 
Therapy  of  Lung  Cancer.  New  York,  Marcel  Dekker,  1978.   In  press. 

Blattner,  W.A.,  McGuire,  D.B.,  Mulvihill,  J.J.,  Lampkin,  B.C.,  Hananian,  J.  and 
Fraumeni ,  J.F.,  Jr.:  Genealogy  of  cancer  in  a  family.  Submitted  to  JAMA . 

McKeen,  E.A.  ,  Mulvihill,  J.J.,  Dean,  J.H.,  Levine,  P.H.  and  Howley,  P.M.: 
Immunosuppression  in  a  family  with  neoplasia  and  Saethre-Chotzen' s  syndrome.  ^^ 
Submitted  to  N.  Engl  .  J.  Med.  ^P, 

388 


Project  No.   Z01   CP  04377-07  CEB 

McKeen,  E.A.,  Bodurtha,  J.,  Meadows,  A.T.  and  flu! vi hi  11,  J.J.:  Rhabdomyo- 
sarcoma complicating  neurofibromatosis.  Submitted  to  J.  Pediatr. 

Blattner,  W.A.,  Lubiniecki,  A.S.,  Mulvihill,  J.J.,  Fraumeni ,  J.F.,  Jr.  and 
Lolley,  P.:  A  single  gene  does  not  control  SV40  T-antigen  expression  in  , 
cancer-prone  families.  Submitted  to  Int.  J.  Cancer. 

Cheng,  W-S.,  Mulvihill,  J.J.,  Greene,  M.H.,  Pickle,  L.W.  and  W-P.,  J.: 

Sister  chromatid  exchange  in  chronic  myelogenous  leukemia  and  cancer  families. 

Submitted  to  Int.  J.  Cancer. 
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389 


SMITHSOfJIAfJ    SCItfJCE    INFORMATION    EXCHANGE 
PROJECT   MUMBER    (Oo   NOT   use    this    space) 


J.S.   OEPARTMEflT   OF 
HEALTH,    EDUCATION,    AJJO    ,<ELFARE 
PUBLIC   HEALTH    :ERVIGE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT   NUMBER 


ZOl      CP     04380-07     CEB 


PERIOD   COVERED 

October  1,  1977  to  September  30,  1978 


TITLE  OF  PROJECT  (80  characters  or  lessj 

Study  of  the  zoographic  characteristics  of  domestic  animals  with  tumors 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 


PI   :  W.A.  Priester 
OTHER:  J.J.  Mulvihill 
F.W.  McKay 


Head,  Epizoology  Section  CEB  NCI 
Head,  Clinical  Genetics  CEB  NCI 
Systems  Analyst  '         CEB  NCI 


LAB/BRAiXH 

Clinical  Epidemiology  Branch 


Field  Studies  and  Statistics,  DCCP 


ItiSTITUTE  AND  LOCATION 

NCI,   Bethesda,  Maryland  20014 


TOTAL  MANYEARS: 

1.40 


PROFESSIONAL: 

.40 


OTHER: 

1.00 


CHECK  APPROPRIATE  BOX(£C) 
C  (a)   HUMAN  SUBJECTS 

n  (al)  MINORS   G  (a2)  INTERVIEWS 


(b)  HUMAN  TISSUES 


(c)  .■.EITHER 


SUMMARY  OF  «(ORK  (200  «ords  or  less  -  underline  keywords) 


Using  data  from  the 
patient-years- at- ris 
June  1977,  we  expect 
tumors  in  domestic  a 


24,000  micr 

k)  reported 

to  provide 

nimals.   Fu 


tend  to  search  for  u 
possible  clues  regar 
expect  to  emphasize 
degree  of  malignancy 
feline  and  canine  sp 


value  in  analytic  st 
tumors,  canine  mamma 


nusual  zoog 
ding  the  et 
are  age,  br 
site  and 
ecies  had  a 
udies.  Cur 
ry   tumors. 


North  American  Veterinary  Colle 


PHS-6040 
(Rev.  10-76) 


oscopica 

to  the 

a  refer 

rther,  u 

raphic  d 

iology  o 

eed/spec 

histogen 

suffici 

rently  c 

and  comp 

ges  with 


1 ly-conf 
Veterina 
ence  of 
sing  thi 
istribut 
f  cancer 
ies,  sex 
ic  type, 
ent  numb 
onductin 
arison  o 
occurre 


i  rmed 
r)j  Med 
the  di_ 
s  rela 
ions  0 
The 
;  the 

Only 
er  of 
g  stud 
f  tumo 
nee  in 


primary  t 
ical  Data 
stributio 


tively  la 
f  tumors  , 

patient 
tumor  cha 

the  bovi 
tumors  re 
ies  on  mjj 
r  occurre 

Europe  ( 


umors  (1  ,000,000 

Program  through 

n  of  spontaneous 


rge  series  ,  we  in- 
which  may  suggest 
characteristics  we 
racteristics  are 
ne,  equine 


ported  to  be  of 
Itiple  primary 
nee  reported  by 
reported  to  WHO)^| 


390 


Project  No.   Z01  CP  04380-07  CEB 
Project  Description 


Objectives 


To  provide  a  reference  of  the  distribution  of  spontaneous  tumors  in  domestic 
animals.  To  search  for  unusual  distribution  of  tumors,  within  a  large, 
animal  hospital  population,  which  might  suggest  possible  clues  regarding  the 
etiology  of  cancer. 

Methods  Employed: 

Using  patients  with  tumors  reported  to  the  Veterinary  Medical  Data  Program 
as  case  series,  and  all  patients  seen  during  like  periods  as  population 
references,  the  following  will  be  studied: 

Characteristics  of  patients:  age,  breed/species,  sex 
Characteristics  of  tumors  :  degree  of  malignancy,  site,  and 

histogenic  type. 

In  addition,  other  factors  may  be  studied  as  the  analyses  progress. 

Major  Findings: 

24,000  microscopically-confirmed  tumors  were  reported  during'the  period 
March  1964  through  June  1977  among  1,000,000  animal-years-at-risk.  The 
proportion  of  patients  with  tumors  was  highest  among  dogs  and  lowest  among 
horses,  when  the  four  major  species  categories,  bovine,  equine,  feline,  and 
canine,  were  considered.  In  almost  all  of  the  studies  of  specific  tumors 
conducted  so  far  age  has  been  generally  associated  with  an  increasing  risk  for 
tumors  but  not  to  the  same  degree  for  each  specific  tumor  type.  Invariably, 
one  or  more  breeds  of  dogs  can  be  identified  as  being  at  excess  risk  for  the 
specific  tumor  type  under  study.  While  no  striking  associations  between 
specific  tumor  type  and  other  primary  tumors  in  the  same  patient  have  been 
noted,  several  associations  were  identified  that  seemed  similar  to  conditions 
described  for  man. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

Animal  studies  done  by  the  Branch  have  demonstrated  several  relationships  of 
interest  in  cancer  research  --  bone  sarcoma  and  size,  canine  lymphoma  and 
certain  breeds,  canine  mastocytoma  and  breed  ancestry.'  This  study  is 
designed  to  detect  high  risk  groups  in  a  systematic  fashion.  The  results  may 
well  define  animal  subgroups  suitable  for  studies  of  cancer  etiology  that 
would  be  impractical  in  a  human  population. 

Proposed  Course  of  Study: 

Data  are  currently  being  summarized  for  publication  as  a  JNCI  Monograph. 
Current  plans  do  not  include  expansion  of  the  file  beyond  its  present  size, 
but  that  capability  does  exist. 
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Mulvihill,  J.J.,  Priester,  W.A.:  Tumours  in  young  domestic  animals: 
Epidemiologic  comparisons  with  man.   In  Tumours  of  Early  Life  in  Man  and 
Animals  (Severi  L.,  ed.).  Monteluce,  Italy,  Perugia  University  -  Division 
of  Cancer  Research.   In  press. 

Theilen,  G.H.,  Priester,  W.A.:  Hemolymphatic  neoplasms  in  dogs,  cats, 
horses  and  cattle  from  birth  to  2  years  of  age.   In  Tumours  of  Early  Life  in 
Man  and  Animals  (Severi  L.  ,  ed.).  Monteluce,  Italy,  Perugia  University  - 
Division  of  Cancer  Research.   In  press. 

Knecht,  CD.,  Priester,  W.A.:  Osteosarcoma  in  dogs:  A  study  of  previous 
trauma,  fracture,  and  fracture  fixation.  J.  Am.  Anim.  Hosp.  Assoc.  14: 
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Knecht,  CD.,  Priester,  W.A.:  Musculoskeletal  tumors  in  dogs.  J.  Am.  Vet.  ^ 
Med.  Assoc.  172:   72-74,  1978.  W 
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The  staff  of  -Clinical  Studies  Section  in  Boston,  Massachusetts  has  sifted  a 
large  volume  of  chmcal  data  to  identify  patients  for  etiologic  studies.  In  the 
last  4  years,  over  500  questionnaire  interviews  of  childhood-cancer  patients  hav 
been  completed.  The  data  have  been  analyzed,  and  a  report  in  preparation. 
Through  this  and  other  mechanisms  of  ascertainment,  several  unusual  familial 
aggregates  of  cancer  have  been  identified:  familial  mesothelioma  after  asbestos 
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3  siblings;  Wilms'  tumor  in  5  cousins;  and  autosomal  dominant  renal  cell  carci- 
noma associated  with  a  constitutionaT  chromosome  translocation"  a  computenzea 
Registry  of  Survivors  of  Childhood  Cancer  has  been  established  through 
collaboration  of  the  Clinical  Studies  Section  with  the  Sidney  Farber  Cancer 
Institute.  The  500  registrants  represent  approximately  2%  of  all  survivors  of 
U.S.  childhood  cancer  in  the  last  2  decades.  Patients  in  the  series  are  being 
studied  for  second  malignancies,  cancer  in  close  relatives,  and  genetic  effects 
in  progeny.  A  death  certificate  study  of  lung  cancer  in  selected  Maine  counties 
with  high  mortality  rates  has  been  completed,  and  field  interviews  are  starting 
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Project  Description 

Objectives : 

1)  To  study  through  clinical  observation  at  the  bedside  causes  of  human 
cancers. 

2)  To  identify  genetic  factors  in  the  development  of  human  cancers. 

3)  To  study  the  sequelae  of  childhood  cancers  in  successfully  treated 
patients,  and  in  their  progeny. 

4)  To  conduct  collaborative  epidemiologic  studies  of  human  cancers  utilizing 
the  clinical  resources  available  in  Boston  and  New  England  regions. 

Methods  Employed: 

Each  child  admitted  for  cancer  therapy  at  the  Sidney  Farber  Cancer  Institute 
is  examined  for  clues  to  etiology  of  the  neoplasm.  When  exceptional  clinical 
observations  are  made,  appropriate  follow-up  epidemiologic  and  laboratory 
investigations  are  conducted.   To  date,  600  interviews  have  been  completed. 
A  report  is  in  preparation. 

A  registry  has  been  established  of  424  patients  who  have  survived  childhood  ^^^ 

cancer  for  at  least  5  years.  These  patients  are  being  studied  to  determine  ^^ 

the  probability  of  cure  of  childhood  cancer,  and  the  somatic  and  genetic  ^^ 
effects  of  the  disease. 

Several  striking  family  aggregates  of  specific  cancers  have  been  identified. 
Family  members  are  under  study  to  identify  reasons  for  the  susceptibility,  and 
to  detect  early  cancers. 

Major  Findings: 

1)  An  apparently  new  genetic  syndrome  has  been  identified  in-  a  family  with 
acute  leukemia,  hypoplasia  of  the  marrow  and  the  cerebellum,  and  a 
C-chromosome  deletion. 

2)  Several  families  have  been  identified  with  leukemia  and  aplastic  anemia 
affecting  multiple  generations;  X-linked  inheritance  in  3  generations  is 
suggested  in  one  of  these  families. 

3)  A  family  was  found  to  have  renal  cell  carcinoma  affecting  7  relatives. 
Screening  of  asymptomatic  family  members  has  identified  3  additional 
patients  who  have  undergone  total  tumor  excision.   Laboratory  studies 
have  shown  a  familial  balanced  chromosomal  translocation  that  apparently 
has  a  pathogenetic  role  in  the  cancer. 

4)  The  pathogenesis  of  Turcot' s  syndrome  is  under  study  in  one  affected     ^^ 
family.  ^^ 
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5)  Possible  pre-mutation  is  under  study  in  a  family  with  Wilms'  tumor  in 
5  cousins. 

6)  A  life-table  analysis  of  5-year  survivors  of  childhood  cancers  shows  an 
80%   probability  of  survival  for  an  additional  20  years. 

7)  Analysis  of  198  progeny  of  survivors  of  childhood  cancer  reveals  the 
development  of  a  malignancy  in  2. 

8)  A  medical  record  review  of  carotid  body  tumors  reveals  a  tendency  towards 
familial  aggregation  and  bi laterality. 

9)  Thymic  carcinoid  in  a  family  with  MEN,  type  I  extends  the  spectrum  of 
diseases  in  this  genetic  syndrome. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

The  studies  of  the  Clinical  Studies  Section  identify  unusual  clinical 
observations  for  more  detailed  investigations  by  epidemiologists  and 
laboratory  investigators.  Also,  the  relevance  to  humans  of  studies  of 
laboratory  animals  is  examined  through  clinical  observations  of  patients  at 
the  bedside. 

Proposed  Course  of  Project: 

The  Clinical  Studies  Section  will  continue  with  established  studies  of 
childhood  cancers.  These  projects  will  examine  the  etiologic  role  of  genetic 
factors  and  pre-natal  exposures,  and  the  late  effects  of  these  diseases.  In 
addition,  the  methods  that  have  proved  useful  in  childhood  cancer  studies 
will  be  applied  to  study  appropriate  cancers  in  adults.  These  studies  will 
examine  family  aggregates  of  cancer,  and  the  epidemiologic  features  of  rare 
and  seldom  studied  forms  of  adult  malignancies. 
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CONTRACT  NARRATIVE  i 

(Summary  of  Personal  Service  Contracts) 
Fiscal  Year  1978 
Animal  Studies 

VETERINARY  MEDICAL  DATA  PROGRAM 

Purchase  orders  between  the  Epizoology  Section  and  Colleges  of  Veterinary 
Medicine  at  the  University  of  Missouri,  Michigan  State  University,  Iowa  State 
University,  Ontario  Veterinary  College,  and  the  University  of  Georgia, 
University  of  Illinois,  Kansas  State  University,  Ohio  State  University, 
University  of  Saskatchewan,  Purdue  University,  University  of  Minnesota, 
University  of  California,  Colorado  State  University,  Auburn  University,  and 
Texas  A  &  M  University. 

Title:   Purchase  Veterinary  Case  Data. 

Objectives  :  To  provide  reliable  data  on  disease  in  domestic  animals  to 
Epizoology  Section  and  to  further  encourage  adoption  of  standard  nomenclature 
and  coding  of  animal  disease  data.  To  make  available  to  veterinary  medicine, 
comparative  medical  research  and  the  scientific  community  the  developments  of 
the  Veterinary  Medical  Data  Program. 

Methods  Employed:   Purchase  of  completed  veterinary  medical  case  abstracts  in 
terms  of  National  Cancer  Institute  Veterinary  Medical  Data  Program  (as 
detailed  in  related  Contract  Narratives).  | 

Major  Findings:  None,  as  this  is  primarily  a  service  activity. 

Significance  to  NCI  Program  and  Bio-medical  Research:   Increase  store  of  data 
in  the  Veterinary  Medical  Data  Program.  Of  particular  importance  in  terms  of 
study  of  low  prevalence  diseases  (cancer,  etc.),  geographical  distribution 
and  absolute  numbers. 

Proposed  Course  of  Project:  Terminated  30  September  1977.  Project  is  now  a 
cooperative  managed  by  participating  colleges. 

Date  Initiated:  Michigan  State  University  -  November  1965 

Iowa  State  University  -  October  1965 

Ontario  Veterinary  College  -  July  1966 

University  of  Georgia  -  January  1967 

University  of  Missouri  -  February  1967 

University  of  Minnesota  -  December  1967 

University  of  Illinois  -  January  1968 

Kansas  State  University  -  January  1968 

Purdue  University  -  January  1968 

Ohio  State  University  -  January  1969 

University  of  Saskatchewan  -  January  1969 

University  of  California  -  July  1970 

Colorado  State  University  -  August  1972 

Auburn  University  -  November  1974 

Texas  A  &  M  University  -  September  1976 


Current  Annual  Level  :  0 
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CONTRACT  NARRATIVE 

CLINICAL  EPIDEMIOLOGY  BRANCH,  DCCP 

Fiscal  Year  1978 

Clinical  Genetics  Section 

BIOTECH  RESEARCH  LABORATORIES,  INC.  (NOl-CP-6101 1 ) 

Ti tl e :  Cytogenetic  evaluation  of  high  risk  cancer  families 

Contractor's  Project  Officer:  Shien  Tsai,  Ph.D. 

Project  Officer  (NCI):  John  J.  Mulvihill,  M.D. 

Objectives :  To  determine  if  persons  prone  to  cancer  because  of  their 
personal  or  family  history  have  cytogenetic  abnormalities. 

Methods  Employed:  Standard  karyotypic  techniques,  including  differential 
staining  for  banding,  are  applied  to  biologic  specimens  from  individuals  at 
high  risk  for  cancer  under  study  by  the  Clinical  and  Environmental  Epidemi- 
ology Branches.  Specimens  are  lymphocytes  from  peripheral  blood  and 
fibroblast  cultures.  Dr.  J.  Whang-Peng,  NCI,  and  C.  C.  Huang  serve  as 
consultants. 

Major  Findings:  This  year,  about  300  blood  specimens  and  38  fibroblast 
cultures  were  accessioned.  The  findings  were  incorporated  into  7  reports 
on  a  total  of  30  families  with  genetic  or  congenital  disorders  or  an  excess 
of  cancer.  Most  interesting  was  the  striking  association  of  renal  cell 
carcinoma  in  10  individuals  in  3  generations  of  a  family  with  a 
constitutional  reciprocal  translocation:  t(3;8)(pl4-,q24) .  An  additional 
family  with  a  translocation,  ascertained  because  of  2  cousins  with  the 
classical  trisomy  18  phenotype,  had  2  translocation  carriers  with  malignancy. 

Significance  to  NCI  Program  and  Biomedical  Research:  The  Epidemiology 
Branches  search  for  genetic  markers  of  human  cancer  by  combining  critical 
clinical  and  epidemiologic  evaluation  with  a  battery  of  modern  laboratory 
approaches,  one  of  which  is  provided  by  this  contract.  Several  human 
malignancies  are  well  known  to  be  associated  with  cytogenetic  abnormalities 
that  may  have  etiologic,  diagnostic,  therapeutic,  and  prognostic  implications. 
The  contract  provides  a  means  for  systematic  cytogenetic  investigations  of 
persons  or  families  at  high  risk  of  cancer. 

Proposed  Course  of  Project:  Specimens  will  continue  to  be  accessioned. 
Priority  of  testing  will  be  determined  to  expedite  the  potentially  most 
informative  specimens  submitted  by  us  and  various  NCI  collaborators.  Results 
will  be  interpreted  in  the  context  of  our  cl inical-epidemiologic  evaluation 
and  other  laboratory  parameters  of  immunologic,  genetic,  and  virologic  nature. 

Date  Current  Contract  Initiated:  September  23,  1975 

Current  Annual  Level:  $80,000 
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CONTRACT  NARRATIVE  ■ 

CLINICAL  EPIDEMIOLOGY  BRANCH,  DCCP 
Fiscal  Year  1978 

Clinical  Genetics  Section 

ATOMIC  ENERGY  OF  CANADA,  LTD.  (NOl-CP-81 002) 

Title:   In  vitro  radiosensi tivity  and  DNA  repair  in  genetic  syndromes  and 
families  at  high  risk  of  malignancy 

Contractor's  Project  Officer:  Malcolm  Paterson,  Ph.D. 

Project  Officer  (NCI):  Elisabeth  A.  McKeen,  M.D. 

Objective:  To  determine  in  vitro  radiosensitivity  and  radiation  induced  DNA 
repair  in  high  risk  persons,  e.g.,  members  of  cancer  families  and  individuals 
with  multiple  primary  tumors  or  genetic  disorders  predisposing  to  cancer. 

Methods  Employed:  Using  standard  techniques,  fibroblast  cell  cultures  from 
high  risk  persons  are  established  and  assayed  for  mycoplasma  contamination. 
An  initial  assay  of  radiosensitivity  is  performed  measuring  colony  formation 
after  in  vitro  irradiation;  the  results  are  compared  with  colony  formation  of 
control  and  ataxia- telangiectasia  fibroblasts.  On  cell  lines  with  abnormal 
radiosensitivity,  further  assessment  of  DNA  repair  is  performed.  . 

Major  Findings:  Preliminary  studies  of  a  family  with  acute  leukemia  in  four 
of  six  siblings  demonstrated  abnormally  increased  in  vitro  radiosensitivity 
in  fibroblasts  from  the  two  available  affected  members  and  their  mother,  who 
had  cervical  cancer.   In  a  patient  with  bilateral  retinoblastoma  and  multi- 
focal osteosarcoma,  radiosensitivity  was  increased  and  y-i^adiation  induced 
DNA  repair  was  decreased. 

Significance  to  NCI  Program  and  Biomedical  Research:  There  is  increasing 
evidence  of  the  role  of  defective  DNA  repair  in  individuals  with  increased 
radiosensitivity  and  a  predisposition  to  malignancy.   Increased  in  vitro 
radiosensitivity  and  defective  DNA  repair  has  been  demonstrated  in  fibro- 
blasts of  patients  with  the  genetic  disorders  ataxia-telangiectasia,  xeroderma 
pigmentosum,  and  familial  retinoblastoma.  This  contract  extends  our 
investigation  seeking  new  insight  into  the  possible  interplay  between 
environmental  and  host-susceptibility  factors  by  examining  the  mechanisms  of 
DNA  repair. 

Proposed  Course  of  Project:  Approximately  50  specimens  will  be  screened  for 
radiosensitivity  during  the  contract  year  with  further  studies  of  DNA  repair 
on  selected  abnormal  specimens.   Priority  of  testing  will  be  determined  to 
expedite  the  potentially  most  informative  specimens. 

Data  Current  Contract  Initiated:  May  1,  1978 

Current  Annual  Level:   $79,177  I 
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ANNUAL.  REPORT  OF  THE  ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH 

NATIONAL  CANCER  INSTITUTE 

October  1,  1977  through  September  30,  1978 

This  is  the  third  report  of  the  Erjvironmental  Epidemiology  Branch 
which  was  created  in  December  1975.  The  objective  of  the  Branch  is  to 
generate  and  test  ideas  concerning  the  environmental  and  host  determinants 
of  cancer  by  a  broad  range  of  epidemiologic  studies  based  on  knowledge  and 
application  of  clinical  medicine  and  oncology,  statistical  methodology, 
new  developments  in  carcinogenesis,  and  resources  best  available  at  the 
national  level.  The  allocation  in  FY  1977  of  new  positions  permitted  an 
expansion  of  the  research  program,  enabling  the  Branch  to  serve  more 
effectively  as  a  focus  within  the  Institute  for  epidemiologic  initiatives. 
This  year  the  Branch  was  reorganized  into  four  sections.  Dr.  Robert  N. 
Hoover  became  Associate  Chief  of  the  Branch,  while  remaining  Head  of 
the  Environmental  Studies  Section.  The  new  units  are  the  Analytical 
Studies  Section  (Head,  Dr.  William  J.  Blot),  the  Population  Studies  Section 
(Head,  Dr.  Thomas  J.  Mason),  and  the  Occupational  Studies  Section  (Head, 
Dr.  Pierre  Decoufle).  Two  temporary  appointments  were  made  to  the  Branch: 
Dr.  Leo  J.  Kinlen,  a  physician-epidemiologist  from  Oxford  University,  as 
a  Cancer  Expert;  and  Dr.  George  P.  Wilson,  a  veterinarian-epidemiologist 
from  Ohio  State  University,  serving  through  the  Intergovernmental 
Personnel  Act.  In  addition,  Mr.  Dan  Grauman  joined  the  Branch  as  a 
computer  analyst,  and  Mrs.  Deborah  McGuire  as  a  nurse-epidemiologist. 

RESEARCH  PROGRAM 

Geographic  Studies 

Mapping--In  the  past,  alert  practitioners  have  been  the  primary  means 
of  identifying  case  clusters  of  cancer,  which  have  led  often  to  the 
recognition  of  environmental  carcinogens.  These  discoveries  were  usually 
possible  because  the  particular  tumors  seen  were  ordinarily  rare  in  the 
general  population.  To  provide  a  systematic  means  for  identifying 
geographic  variation  and  clustering,  particularly  with  respect  to  more 
common  tumors,  the  Branch  has  analyzed  U.S.  cancer  mortality  on  a  county 
level  and  prepared  computer-generated  color  maps  for  35  cancer  sites.  First, 
an  atlas  of  cancer  mortality  was  published  for  the  white  population, 
followed  by  a  companion  atlas  for  the  nonwhite  population.  Nearing 
completion  are  maps  of  non-neoplastic  diseases,  emphasizing  conditions  that 
may  predispose  to  cancer  or  share  common  etiologic  factors.  The  clues 
derived  from  the  cancer  maps  have  been  pursued  actively  by  the  Branch, 
using  a  step-wise  approach  of  correlation  and  analytic  studies  summarized 
in  review  articles  (1-5). 

Correlation  studies--To  seek  explanations  for  the  geographic  variation 
in  cancer  across  the  U.S.,  a  series  of  correlation  analyses  were  undertaken 
this  year,  linking  the  county  mortality  rates  with  demographic  and 
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environmental  data  available  at  the  county  level.  For  some  studies       ^F 
the  starting  point  was  a  particular  environmental  exposure.  For  example, 
in  counties  with  petroleum  industries,  the  rates  were  significantly  high 
for  cancers  of  the  lung,  nasal  cavity,  and  skin,  including  melanoma  (6). 
Cancer  mortality  was  also  evaluated  in  areas  involved  in  the  construction 
and  repair  of  large  naval  and  cargo  vessels  during  World  War  II  (7). 
Over  three-fourths  of  the  shipyard  counties  had  significantly  elevated 
rates  for  lung  and  laryngeal  tumors  among  white  males,  with  the  excess 
particularly  evident  in  the  south.  In  addition,  rates  for  oropharyngeal, 
esophageal,  and  gastric  cancers  tended  to  be  elevated  in  the  shipyard 
counties,  while  mortality  from  other  tumors  was  roughly  comparable  to 
national  levels.  A  series  of  computer-generated  county  maps  illustrated 
the  geographic  locale  of  18  major  manufacturing  industries  within  the 
U.S.,  providing  a  useful  adjunct  to  the  atlases  for  cancer  and  other 
diseases  (8).  Correlation  studies  have  also  helped  generate  clues  to 
non-occupational  exposures  that  affect  the  general  community.  For  example, 
when  cancer  mortality  rates  across  the  country  were  related  to  the  levels 
of  halogenated  hydrocarbons  in  drinking  water  according  to  EPA  surveys, 
an  association  was  found  primarily  to  bladder  cancer  (9,10),  which  is 
consistent  with  the  results  of  other  recent  studies. 

In  some  correlation  studies,  the  starting  point  was  a  particular 
cancer  site.  For  example,  cancer  of  the  oral  cavity  showed  excessive 
mortality  among  males  in  urban  areas  throughout  the  country,  but  among 
females  the  tumor  predominated  in  the  rural  south  (11).  It  seems  likely   ^^ 
that  the  urban  gradient  in  males  results  from  alcoholic  beverage  consumption^^ 
and  tobacco  smoking,  while  the  southern  excess  in  females  is  related      ^^ 
primarily  to  oral  snuff  use.  Mortality  from  oral  cancer  was  elevated 
further  in  counties  with  leather,  paper,  and  chemical  manufacturing 
industries  (in  males),  and  with  textile  and  apparel  industries  (in  females). 
The  industrial  correlations  were  independent  of  demographic  variables, 
but  snuff  use  by  southern  women  in  the  textile  and  apparel  industries  may 
have  influenced  this  association.  The  patterns  for  esophageal  cancer 
were  similar,  with  higher  rates  among  males  in  the  northeast  and  females 
in  the  south  (12).  There  was  a  strong  urbanization  gradient  among  white 
males  and  nonwhites  of  both  sexes,  and  a  2:1  excess  among  blacks,  especially 
in  urban  areas.  However,  exceptionally  high  rates  were  clustered  among 
blacks  in  a  narrow  band  of  rural  counties  along  the  southeast  Atlantic 
coast,  particularly  around  Charleston,  South  Carolina.  The  patterns  for 
other  tumors  arising  in  the  head  and  neck  region  were  also  reviewed  (13). 
In  addition,  mortality  from  breast  cancer  showed  a  northern  predominance 
among  postmenopausal  women,  while  mortality  among  premenopausal  women 
was  distributed  almost  uniformly  across  the  country  (14).  Socioeconomic 
status,  German  ethnicity,  and  colon  cancer  mortality  were  strong  indicators 
of  the  excess  rates  for  postmenopausal  women,  but  only  partly  explained 
the  northern  excess  and  latitudinal  gradient.  In  contrast,  fertility 
patterns  and  ovarian  cancer  mortality  were  more  closely  linked  to  breast 
cancer  among  premenopausal  women.  The  geographic  peculiarities  of  this 
tumor  in  older  women  suggest  extrinsic  risk  factors  that  remain  to  be 
identified,  while  the  patterns  in  younger  women  point  to  the  primary  role   ^^ 
of  reproductive  and  genetic  determinants.  The  patterns  for  bladder  cancer  ^B 
showed  high  rates  in  the  northeast  among  white  males  and  females,  involving  ^^ 
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some  rural  as  well  as  urban  areas  (15).  Outside  the  northeast,  high  rates 
were  generally  limited  to  urban  areas,  but  clusters  of  elevated  mortality 
occurred  among  white  males  along  the  Illinois-Wisconsin  border,  in  parts  of 
lower  Michigan,  and  in  southern  Louisiana.  Industrial  factors  may  explain 
part  of  the  geographic  clustering,  since  rates  among  males  were  higher  in 
counties  associated  with  the  chemical  and  printing  industries.  In  a  survey 
of  prostate  cancer,  the  elevated  mortality  in  nonwhites  was  correlated 
with  population  density,  suggesting  that  environmental  exposures  related 
to  urban  living  may  account  for  the  increased  susceptibility  of  black 
Americans  to  this  tumor  (16).  Despite  a  clustering  of  counties  with 
elevated  mortality  in  the  north  central  and  New  England  states,  the 
geographic  variation  among  whites  was  considerably  less  than  for  other 
tumors.  Elevated  mortality  was  seen  in  counties  with  a  high  percentage 
of  residents  of  Scandinavian  descent,  and  in  counties  with  metal -using  and 
textile  industries.  The  distribution  of  pancreas  cancer  showed  elevated 
rates  in  urban  areas,  especially  among  males,  and  in  counties  with  many 
residents  of  Scandinavian  and  East  European  (particularly  Russian)  descent 
(17).  The  only  geographic  cluster  occurred  in  an  area  encompassing  parts 
of  Louisiana  and  Mississippi.  The  mortality  patterns  for  pancreas  and 
lung  cancers  were  highly  correlated  in  males,  suggesting  the  influence 
of  tobacco  consumption  on  both  tumors;  In  females,  pancreas  cancer  was 
significantly  correlated  with  diabetes  mellitus,  consistent  with  other 
evidence  linking  these  two  diseases. 

Death  certificate  analyses--As  a  quick  and  inexpensive  preliminary 
step  to  the  field  studies,  examination  is  often  made  of  death  certificates 
in  certain  communities  with  high  rates  for  a  particular  cancer  or  with 
an  exposure  of  interest.  In  this  way  a  four-fold  excess  risk  of  nasal 
cancer  was  found  among  furniture  workers  in  North  Carolina  counties  where 
that  industry  is  heavily  concentrated  (18).  A  link  between  woodworking  and 
nasal  cancer  has  been  demonstrated  in  several  nations,  but  not  previously 
in  the  U.S.  Another  study  involved  death  records  for  lung  cancer  in 
high-risk  areas  of  coastal  Georgia  (19).  There  was  a  two-fold  excess  risk 
of  lung  cancer  associated  with  the  construction  industry,  plus  elevated 
mortality  with  the  wood  and  paper  industries  in  rural  but  not  urban  areas. 
Certificates  are  also  being  examined  in  several  other  high-risk  communities 
around  the  country.  Studies  in  New  Jersey  and  Louisiana,  which  have 
excessive  rates  for  several  cancers',  are  enhanced  by  collaborative 
arrangements  with  the  New  Jersey  State  Department  of  Health  and  Tulane 
University. 

Field  studies--The  final  step  in  our  approach  is  the  testing  of 
specific  hypotheses  by  analytic  field  investigations  in  high-risk  communities 
(20),  usually  in  the  form  of  case-control  interview  studies  conducted  with 
the  assistance  of  a  support  services  contract  with  Westat,  Inc.  The  first 
major  investigation  was  a  study  of  lung  cancer  among  men  residing  along 
coastal  Georgia  (in  collaboration  with  the  Center  for  Disease  Control  and 
the  Georgia  Department  of  Human  Resources).  A  significantly  increased  risk 
was  associated  with  employment  in  area  shipyards  during  World  War  II  (21). 
The  excess  risk  was  on  the  order  of  60%  after  adjusting  for  smoking,  other 
occupational  exposures,  age,  race,  and  county  of  residence.  A  synergistic 
relation  was  found  between  shipyard  employment  and  cigarette  smoking.  Thus, 
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it  appears  that  exposures  to  asbestos,  and  possibly  other  agents,  during  ^^ 
wartime  shipyard  employment  account  for  part  of  the  excess  mortality  from  ^^ 
lung  cancer  in  certain  coastal  areas  of  the  U.S.  To  clarify  this  issue, 
case-control  studies  of  lung  cancer  patients  are  now  in  progress  in 
coastal  areas  of  northern  Florida,  Virginia,  and  Maine. 

The  Branch  is  also  initiating  with  the  Environmental  Protection  Agency 
a  case-control  study  of  lung,  pancreas,  and  stomach  cancers  in  high-risk 
areas  of  southern  Louisiana.  A  study  of  lung  cancer  is  beginning  in 
eastern  Pennsylvania,  where  a  large  nonferrous  metal  smelter  is  located,  in 
an  effort  to  evaluate  the  possible  effect  of  industrial  emissions  of 
inorganic  arsenic.  In  addition,  an  investigation  of  colorectal  cancer 
in  rural  farming  communities  of  southeastern  Nebraska  is  underway  in 
collaboration  with  Creighton  University,  with  attention  to  genetic  as  well 
as  environmental  determinants  of  the  elevated  rate  in  this  area.  A  study 
of  esophageal  cancer  has  started  in  Washington,  D.C.,  to  determine  why  the 
rates  are  so  high  among  black  men  residing  there.  To  clarify  the 
relationship  between  woodworking  and  nasal  cancer  found  by  our  examination 
of  death  certificates,  an  interview  study  of  patients  has  been  initiated 
in  Virginia  and  North  Carolina.  In  parts  of  the  south,  a  study  of  oral 
cancer  is  being  initiated  in  collaboration  with  the  University  of 
North  Carolina,  to  clarify  the  factors  responsible  for  the  high  rates 
among  southern  women.  A  large-scale  study  of  bladder  cancer  in  several 
parts  of  the  country  (described  below)  includes  some  high-risk  areas, 
including  New  Jersey,  western  Connecticut,  Detroit,  and  New  Orleans,  as 
well  as  some  low-risk  areas,  including  New  Mexico  and  Utah.  A  separate    ^^ 
investigation  of  bladder  cancer  is  being  developed  in  northern  New  England,  ^^ 
where  the  rates  are  elevated  for  both  sexes. 

Drugs 

Medicinal  agents  have  been  generally  thought  to  contribute  only 
slightly  to  the  overall  risk  of  cancer,  but  recent  evidence  suggests  that 
the  hazard  may  be  much  greater  than  anticipated.  This  year  a  number  of 
projects  were  undertaken  to  evaluate  the  carcinogenic  effects  of  various 
druns. 

Estrogens--In  collaboration  with  Harvard  University  and  the 
University  of  Louisville,  the  Branch  conducted  a  followup  study  of  1,891  women 
receiving  conjugated  estrogens  at  menopause  for  an  average  of  9  1/2  years 
(22,23).  Cancer  of  the  endometrium  occurred  two  to  three  times  more 
frequently  than  expected,  and  showed  a  dose-response  relation  with  strength 
of  tablet  and  number  of  years  of  use.  Other  relationships  appeared  that 
call  for  further  study.  Breast  cancer  showed  an  overall  30%  excess,  which 
increased  with  duration  of  followup  and  reached  two-fold  after  ten  years. 
In  addition,  ovarian  cancer  occurred  two  to  three  times  as  often  as 
expected,  yet  there  was  no  evidence  of  a  dose-response  relation  and  the 
excess  seemed  limited  to  a  small  group  of  women  also  using  the  synthetic 
estrogen,  diethyl stilbestrol  (24).  The  number  of  patients  with  cancers 
other  than  breast  and  gynecologic  organs  was  about  one-half  that  expected, 
due  mainly  to  a  deficiency  of  large  bowel  cancer.  However,  there  was  no   ^^ 
indication  of  a  dose-response  relation  between  estrogen  use  and  "protection"^^ 
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against  this  tumor,  and  the  possible  underascertainment  of  non-gynecologic 
cancers  from  the  records  of  a  gynecologic  practice  could  not  be  ruled  out. 

Recent  evidence  suggests  that  oral  contraceptives  may  cause  serious 
illness,  including  liver  adenoma  and  possibly  endometrial  and  cervical 
cancers.  As  described  below,  the  risk  of  breast  cancer  may  also  be 
increased  by  long-term  use  in  menopausal  women  who  already  possess  known 
risk  factors  (25).*  From  a  followup  study  of  women  taking  oral  contraceptives, 
conducted  in  collaboration  with  Harvard  University,  use  of  these  agents  was 
found  to  vary  with  social  and  reproductive  characteristics  that  are  risk 
indicators  for  many  diseases  (26).  There  was  an  increased  risk  of 
hospitalization  for  thromboembolic  disease  (relative  risk  =  1.5),  mental 
illness,  hyperthyroidism,  hypertension,  and  cancer  of  the  cervix.  Users 
were  hospitalized  for  many  non-life  threatening  conditions  20  to  40%  more 
frequently  than  were  non-users. 

To  further  evaluate  the  carcinogenic  effects  of  estrogenic  compounds 
and  other  drugs,  several  case-control  investigations  have  been  carried  out, 
including  studies  of  endometrial  cancer  in  collaboration  with  Johns  Hopkins 
University  and  breast  cancer  with  the  Kaiser  Health  Plan  in  Portland,  Oregon. 

Alkylating  agents--Another  problem  under  study  is  the  hazard  of  acute 
leukemia  among  patients  treated  with  certain-  cytotoxic  drugs.  In  a  recent 
multi-hospital  study  of  5,455  patients  with  ovarian  cancer,  mostly  receiving 
alkylating  agents,  the  risk  of  acute  non-lymphocytic  leukemia  was  36  times 
the  expected  value,  rising  to  171  for  those  surviving  two  years  (27).  To 
evaluate  the  role  of  therapy  versus  underlying  disease,  a  historical  control 
of  13,309  ovarian  cancer  patients  in  the  End  Results  Program  was  analyzed, 
but  no  excess  of  leukemia  was  noted,  even  among  6,596  women  receiving 
radiation.  Thus,  the  excess  of  leukemia  in  the  multi-hospital  survey  appears 
attributable  to  alkylating  agents,  with  the  effect  possibly  enhanced  by 
exposure  to  radiation-.  An  increased  risk  of  uterine  corpus  and  breast 
cancers  was  independent  of  therapy,  suggesting  common  etiologic  factors  (28). 
The  risk  of  colon  cancer  was  elevated  in  all  treatment  groups,  but  especially 
among  patients  receiving  radiation  or  chemotherapy.  There  was  an  excess  of 
bladder  cancer  following  radiation  therapy,  and  lymphoma  following  radiation 
or  chemotherapy.  A  system  for  monitoring  the  risk  of  second  primary  neoplasms 
was  implemented  this  year  in  collaboration  with  the  NCI  Division  of  Cancer 
Treatment,  utilizing  the  protocols  of  several  cooperative  trial  groups. 

Immunosuppressive  agents — The  Branch  updated  an  analysis  of  data  from 
the  renal  transplant  registry  of  the  American  College  of  Surgeons  (ACS), 
now  covering  over  16,000  recipients  treated  with  immunosuppressive 
agents  (29,30).  The  risk  of  histiocytic  lymphoma  was  approximately  150  times 
that  expected  from  the  experience  of  the  general  population.  This  risk  had 
two  unusual  characteristics:  an  explosive  onset  within  the  first  year 
following  transplantation,  and  predilection  for  brain  involvement.  There 
was  no  appreciable  variation  in  risk  of  lymphoma  by  the  type  of  renal 
disease,  relationship  to  the  donor,  or  single  versus  multiple  transplants. 
The  relative  risk  was  higher  among  children  than  among  adults,  while 
patients  receiving  a  graft  from  siblings  had  a  lower  risk  than  those 
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receiving  a  graft  from  a  parent  or  cadaver.  The  risk  of  other  cancers     ^^ 
was  elevated  nearly  2-fold,  but  the  excess  did  not  appear  until  two  years 
following  transplantation  and  became  progressively  larger  with  increasing 
followup.  Excess  risk  did  not  affect  all  tumors  across-the-board  as 
might  be  anticipated  by  the  immunosurveil lance  hypothesis,  but  was  limited 
to  particular  neoplasms,  including  soft-tissue  sarcomas,  adenocarcinomas 
of  the  lung,  primary  tumors  of  the  liver  and  bile  ducts,  cancers  of  the 
lower  urinary  tract,  thyroid  carcinomas,  melanoma,  and  perhaps  cancers  of 
the  uterine  cervix.  Since  the  ACS  registry  was  recently  disbanded, 
continued  followup  will  utilize  the  registry  of  transplant  and  dialysis 
patients  with  end-stage  renal  disease  now  maintained  by  the  HEW  Bureau  of 
Quality  Control.  In  addition,  a  study  is  being  carried  out  in  collaboration 
with  the  Cleveland  Clinic,  to  evaluate  whether  immunosuppressive  and 
cytotoxic  drugs  increase  the  risk  of  cancer  in  patients  with  rheumatoid 
arthritis. 

Others^-- Certain  compounds  that  are  carcinogenic  in  laboratory  animals 
were  evaluated  this  year.  A  mortality  survey  of  348  women  treated  with 
isoniazid  for  tuberculosis  revealed  no  unusual  cancer  experience,  but  did 
uncover  an  excess  mortality  from  cirrhosis.  A  study  of  leprosy  patients 
treated  with  dapsone  is  underway. 

Occupational  Hazards 

During  this  year  the  Branch  expanded  its  program  in  occupational  studiq^^ 
an  area  that  in  the  past  has  provided  much  of  the  information  known  about   ^^ 
chemical  carcinogenesis  in  man  (31).  Emphasis  is  given  to  research  designed 
to  explain  the  "hot  spots"  identified  by  the  county-by-county  survey  of 
cancer  mortality,  to  evaluate  the  effects  of  industrial  exposures  that 
cross  plant  boundaries  into  the  general  environment,  and  to  provide 
insights  into  the  basic  mechanisms  of  carcinogenesis.  Efforts  went  into 
initiation  of  many  new  projects,  including  the  identification  and  evaluation 
of  existing  data  sources  such  as  industrial  firms,  labor  unions,  professional 
organizations,  state  agencies,  and  the  Social  Security  Administration. 
Further  analysis  of  cancer  mortality  among  machinists  exposed  to  cutting 
oil  mists  indicated  that  the  earlier  suggestion  of  an  increase  for 
gastrointestinal  cancer  is  due  to  cancers  of  the  stomach  and  large 
intestine,  associated  with  a  latent  period  of  over  25  years  (32).  No 
other  cancer  sites  occurred  excessively  in  this  occupational  group.  An 
investigation  of  grey  iron  foundry  workers  showed  increased  mortality  from 
respiratory  and  digestive  cancers  among  those  employed  more  than  five  years, 
but  the  responsible  agents  are  obscure  (33).  These  results  are  consistent 
with  previous  findings  for  this  occupational  group.  Analysis  of  a  limited 
set  of  mortality  data  for  persons  employed  in  laundry  and  dry  cleaning 
shops  suggested  an  excess  risk  of  cancer,  particularly  of  the  lung  and 
liver,  and  leukemia  (34).  These  initial  findings  are  being  supplemented 
by  a  more  complete  survey  of  mortality  patterns  in  a  large  cohort  of  dry 
cleaners.  Preliminary  results  from  an  analysis  of  deaths  among  pharmaceutical 
workers  indicated  an  excess  mortality  for  several  cancer  sites.  The  increase 
was  confined  to  certain  occupational  categories  for  some  sites  and  appeared  ^^ 
in  all  jobs  for  other  sites.  The  patterns  of  fatal  disease  varied  among    ^^ 


404 


male  and  female  workers,  possibly  due  to  differences  in  the  contribution 
of  occupational  and  non-occupational  factors.  In  a  proportionate  mortality 
analysis,  stationary  engineers  and  firemen  had  a  two-fold  excess  of  oral 
and  rectal  cancers,  and  a  20%  increase  in  lung  cancer,  which  may  be  caused 
by  exposures  to  hydrazine  compounds,  chromates,  or  possibly  asbestos  (35). 
An  excess  of  heart  disease  was  also  found,  possibly  related  to  carbon 
monoxide  exposure.  Another  survey  involved  printing  pressmen  exposed  to 
oil  mist,  solvents,  dyes  and  pigments  that  may  be  carcinogenic  (36).  At 
young  ages  oral  cancer  was  excessive  among  newspaper  pressmen  and  pancreatic 
cancer  among  commercial  pressmen,  and  a  slight  increase  was  seen  for  lung 
cancer  in  both  groups.  Mortality  was  elevated  also  for  coronary  heart 
disease,  perhaps  due  to  carbon  disulfide  exposure.  The  effect  of  printing 
exposures  on  cancer  risk  was  suggested  also  by  a  proportionate  mortality 
analysis  of  Government  Printing  Office  (GPO)  employees,  revealing  significant 
excesses  of  colon  cancer  and  multiple  myeloma,  and  suggestive  excesses  of 
cancers  arising  from  the  gastrointestinal  tract  (including  liver),  skin, 
bladder,  and  hematopoietic  system.  Mow  under  analysis  is  the  relationship 
between  these  cancers  and  specific  job  categories  at  GPO.  To  evaluate 
cancer  risk  associated  with  the  leather  industry,  study  was  made  of 
medical  records  at  the  Roswell  Park  Memorial  Institute  in  Buffalo  (37). 
Bladder  cancer  occurred  excessively  among  men  and  women  employed  in  plants 
manufacturing  leather  and  leather  products,  and  may  be  related  to  exposures 
to  azo  and  other  synthetic  dyes.  An  increased  risk  was  seen  also  for 
cancers  of  the  oral  cavity  and  larynx,  and  for  malignant  lymphomas.  The 
association  with  oral  cancer  is  consistent  with  the  elevated  rates  in 
leather-industry  communities  (11).  Preliminary  results  from  an  analysis 
of  occupational  data  for  206  patients  with  histologically  verified  mycosis 
fungoides  suggested  an  unusual  frequency  of  exposure  to  toxic  substances, 
particularly  heavy  metals  and  petrochemicals. 

Radiation 

Ionizinq--Usinq  resources  of  the  Radiation  Effects  Research  Foundation 
(formerly  the  Atomic  Bomb  Casualty  Commission),  one  Branch  member  conducted 
studies  that  add  new  cancers,  (lymphomas  and  cancers  of  the  esophagus, 
stomach,  and  urinary  tract)  to  the  list  of  those  known  to  be  caused  by 
ionizing  radiation  from  the  1945  A-bomb  explosions.  Solid  tumors  as  a  group 
now  outweigh  leukemia  as  a  radiation  effect,  in  terms  of  absolute  risk. 
Since  the  effect  appears  generally  stronger  in  Hiroshima  than  Nagasaki, 
it  would  seem  that  neutrons  are  more  potent  carcinogens  than  gamma  rays  (38). 
Cancer  is  clearly  the  major  late  effect  of  A-bomb  radiation,  and  a 
non-specific  aging  effect  is  not  supported  by  the  data  (39).  Studies  of 
breast  cancer  revealed  a  dose-response  relationship  that  was  approximately 
linear  at  low  doses  with  an  effect  at  doses  as  low  as'  17  rad  (40,41).  The 
risk  was  greatest  among  women  exposed  at  younger  ages,  but  latency  seemed 
unrelated  to  dose.  The  latency  for  lung  cancer  also  was  unaffected  by  dose, 
whereas  leukemia  tended  to  occur  earlier  in  the  heavily  exposed  groups 
(42,43).  The  mechanisms  for  leukemogenesis  may  be  fundamentally  different 
from  carcinogenesis  generally,  since  age-related  events  appear  to  be 
required  before  radiogenic  tumors  of  the  breast  and  lung  can  be  induced. 
Comparisons  of  age-specific  breast  cancer  risk  estimated  between  Japanese 
A-bomb  survivors  and  Western  women  exposed  to  medical  irradiation  were 
consistent  in  terms  of  absolute  risk.  Pooling  the  available  data  from 
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Western  women  to  measure  breast  cancer  risk,  estimates  of  10.2  excess     ^F 
cases/lO^WY-rad  and  7.0  excess  cases/1 O^WY-rad  were  obtained,  respectively, 
for  women  10  to  19  and  20+  years  of  age  at  exposure  (44-46). 

The  follow-up  of  women  exposed  to  multiple  fluoroscopic  chest 
examinations  in  conjunction  with  pneumothorax  treatment  of  tuberculosis 
continued  (47),  and  the  estimation  of  breast  doses  and  breast  cancer  risk 
refined  (48).  The  analysis  reaffirmed  that  repeated  relatively  low 
radiation  doses  pose  some  future  risk  of  breast  cancer,  that  the  risk  may 
be  cumulative,  and  that  multiple  radiation  doses  may  convey  the  same  risk 
as  a  single  exposure  of  the  same  total  dose.  A  recent  analysis  on  the 
interaction  of  radiation  with  breast  cancer  risk  factors  has  suggested 
that  proliferating  breast  tissue  is  particularly  sensitive  to  the  carcino- 
genic effects  of  ionizing  radiation,  and  that  menarche  and  pregnancy  are 
times  of  particular  vulnerability  (49).  Also  continuing  is  a  followup 
study  to  evaluate  the  risk  of  thyroid  tumors  among  persons  exposed  in 
childhood  to  tracer  doses  of  131-iodine  for  thyroid  uptake  tests  (in 
collaboration  with  the  Bureau  of  Radiological  Health  -  FDA).  Other 
studies  implicated  radiation  treatment  for  ovarian  cancer  as  a  possible 
cause  of  new  primary  cancers,  including  the  colon  and  bladder  (23). 
A  case  study  of  breast  cancer  following  radiotherapy  for  metastatic 
Wilms'  tumor  suggested  that  genetic  factors  may  predispose  some  individuals 
to  radiogenic  cancer  (50). 

A  number  of  new  projects  were  initiated  this  year,  including  a       ^^ 
collaborative  effort  with  Harvard  University  to  evaluate  the  risk  of  cancer  ^^ 
among  patients  treated  with  large  doses  of  radiation  for  cervical  cancer;   ^^ 
a  study  to  evaluate  the  risk  of  head  and  neck  malignancies  among  children 
irradiated  for  enlarged  tonsils;  and  geographic  correlation  studies  between 
natural  background  radiation  exposures  and  cancer  mortality.  Analysis  of 
sputum  cytology  data  of  uranium  miners  has  also  begun  (51).  An  evaluation 
was  made  of  a  mathematic  model  to  relate  the  risk  of  childhood  leukemia 
to  prenatal  radiation  exposure  (52). 

Members  of  the  Branch  also  helped  to  prepare  committee  reports  to 
assess  the  risks  of  mammography  for  breast  cancer  (National  Council  on 
Radiation  Protection  and  Measurements),  to  review  and  reanalyze  a  mortality 
survey  of  cancer  among  atomic  energy  workers  (Department  of  Energy),  and 
to  reevaluate  the  biological  effects  of  ionizing  radiation  (National 
Academy  of  Sciences). 

Ultraviolet--In  collaboration  with  the  Biometry  Branch  and  the 
Environmental  Protection  Agency,  a  study  was  initiated  to  clarify  the  role 
of  solar  UV  radiation  in  the  development  of  non-melanoma  skin  cancer,  by 
means  of  a  demographic  survey  using  SEER  tumor  registries  around  the 
country,  and  a  case-control  study  to  clarify  the  influence  of  various  host 
and  environmental  factors. 

A  symposium  on  radiation  carcinogenesis  is  being  planned  for  next  year. 
Principal  investigators  of  major  epidemiologic  studies  of  radiation  and     ^^ 
cancer  will  summarize  findings  to  date  and  their  relevance  to  cancer  etiolog^j^ft 
and  control,  and  will  discuss  current  developments  and  areas  for  future  work.^^ 
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Family  Studies 

Epidemiologic  patterns  of  cancer  have  suggested  that  the  environment 
contributes  much  more  to  cancer  risk  than  do  genetic  factors.  Perhaps  in 
the  general  run  of  patients,  inherited  susceptibility  and  interactions 
with  environmental  influences  are  too  subtle  or  complex  for  detection  by 
ordinary  epidemiologic  means.  On  occasion,  when  susceptibility  is 
conspicuous,  as  in  cancer-prone  families,  research  opportunities  are 
provided  that  may  clarify  the  role  of  genetic  mechanisms  and  environmental 
interactions  in  carcinogenesis.  Studies  on  high-risk  families  are 
conducted  along  with  the  Clinical  Epidemiology  Branch,  and  with  clinical 
and  laboratory  scientists  at  NIH  and  other  institutions.  The  clinical 
patterns  of  familial  cancer  and  the  interdisciplinary  research  approach 
were  reviewed  this  year  (53).  The  family  data  resource  was  reorganized 
using  an  innovative  computer-based  system  that  should  expand  the  scope 
of  analytic  studies  that  can  be  carried  out. 

Studies  of  several  cancer-prone  families  were  reported  this  year, 
and  whenever  possible  new  laboratory  developments  were  utilized.  For 
example,  adolescent  siblings  developed  acute  lymphoblastic  leukemia 
within  three  weeks  of  each  other  (54).  Immunogenetic  studies  with  B-cell 
typing  sera  showed  that  the  siblings  were  homozygous  for  a  marker  that 
may  be  analogous  to  the  defective  immune  response  markers  observed  in 
strains  of  leukemia-prone  mice.  Clinical  studies  of  high-risk  families 
also  offer  opportunities  for  early  detection  and  treatment  of  cancer, 
especially  if  carriers  of  the  susceptibility  state  can  be  identified.  In 
a  study  of  seven  melanoma-prone  kindreds,  a  precurs.or  mole  syndrome  was 
identified  and  reported  for  the  first  time,  enabling  the  diagnosis  and 
removal  of  early-stage  melanoma  in  several  family  members  (55-57).  A 
review  of  the  literature  on  the  hereditary  aspects  of  melanoma  was  prepared 
(58),  and  a  comprehensive  educational  program  for  such  families  and  their 
physicians  is  underway. 

The  importance  of  long-term  followup  of  high-risk  families  was 
illustrated  by  two  families.'  It  was  reported  several  years  ago  that,  in 
a  family  prone  to  acute  myelogenous  leukemia,  the  skin  fibroblasts  showed 
an  unusual  susceptibility  to  transformation  in  vitro  by  SV40.  A  clinically 
normal  family  member  with  this  finding  recently  developed  the  same  type  of 
leukemia,  suggesting  that  the  transformation  test  may  be  a  predictor  of 
leukemia  risk  (59).  DNA  repair  techniques  are  being  applied  to  fibroblasts 
in  this  and  other  families  in  an  effort  to  further  characterize  the 
susceptibility  state.  Another  family  was  reported  earlier  with  sib 
aggregation  of  chronic  lymphocytic  leukemia  and  in  vitro  immune  dysfunction; 
recently,  an  offspring  developed  a  related  B-cell  malignancy.  Further 
immune  function  studies  in  the  family  suggest  a  dominantly  inherited 
deficiency  of  cellular  immunity,  associated  with  a  predisposition  to 
lymphoprol iferative  neoplasms. 

Although  familial  cancers  are  often  limited  to  a  single  site  or 
tumor  type,  recent  pedigree  studies  suggest  that  constellations  of 
multiple  neoplasms  may  also  be  involved  (53).  Genealogic  study  of  a 
cancer-prone  family,  first  identified  because  of  several  childhood  cancers 
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in  three  siblings,  led  to  the  identification  of  16  cases  of  cancer  in     j 
descendants  of  t  ?  great-great-great-grandmother,  including  a  previously   fl 
unrecognized  cluster  of  similar  tumors  in  a  distant  branch  (60).  The 
tumors  include  bony  and  soft  tissue  sarcomas,  brain  and  neural  tumors, 
breast  carcinoma,  and  leul<emia--a  familial  syndrome  reported  by  Branch 
members  several  years  ago.  The  array  of  tumors  was  distributed  in  a 
pattern  suggesting  an  incompletely  penetrant  autosomal -dominant  gene  with 
pleiotropic  effects,  including  susceptibility  to  various  environmental 
carcinogens.  At  present,  a  followup  is  being  conducted  on  35  families 
prone  to  sarcomas  and  other  tumors,  to  better  delineate  the  spectrum  of 
neoplasms  in  this  syndrome,  and  to  search  for  susceptibility  mechanisms 
and  environmental  interactions. 

Several  studies  were  conducted  in  collaboration  with  the  NCI  Medicine 
Branch.  For  example,  palpable  purpura  was  described  for  the  first  time  as 
a  presenting  sign  of  disseminated  cryptococcal  infection  in  a  patient  with 
malignant  lymphoma  (61).  The  relation  between  teratogenesis  and 
carcinogenesis  was  suggested  by  an  individual  born  with  phenytoin-associated 
congenital  anomalies  who  subsequently  developed  a  mesenchymoma  (62).  In 
addition,  a  review  was  made  of  congenital  hemi hypertrophy,  a  malformation 
that  increases  the  risk  of  embryonal  neoplasms  involving  the  kidney, 
adrenal  cortex,  and  liver  (63).  A  survey  of  families  prone  to  non-Hodgkin's 
lymphoma  revealed  a  diversity  of  cell  types  on  pathologic  review, 
susceptibility  to  certain  non-lym^hoid  neoplasms,  and  subclinical  immune 
defects  in  some  normal  family  members  (64).  One  Branch  member  participated 
in  an  international  conference  entitled  Tumours  of  Early  Life  in  Man  and    . 
Animals,  and  prepared  a  foreword  for  the  conference  proceedings  (65).     m 

Immunoepi  demi  ol ogy 

In  addition  to  the  evaluation  of  immunosuppressive  drugs  and  immune 
defects  in  high-risk  families  (described  above),  various  projects  were 
undertaken  this  year  to  clarify  the  role  of  immunologic  defects  in 
carcinogenesis.  In  collaboration  with  the  University  of  Minnesota,  a 
registry  of  cancers  occurring  in  patients  with  primary  immunodeficiency 
syndromes  has  been  maintained.  Recent  analysis  indicates  that  lymphomas 
continue  to  predominate,  similar  to  the  experience  of  transplant 
recipients.  There  appears  also  to  be  an  excess  of  Hodgkin's  disease  and 
lymphocytic  leukemia  in  children,  and  an  excess  of  melanoma,  soft-tissue 
sarcomas,  liver  cancer,  and  stomach  cancer  in  adults. 

Various  disorders  with  "secondary  immunologic  defects"  have  been 
associated  with  an  excess  risk  of  cancer,  primarily  lymphomas.  However, 
the  immunodeficiency  is  varied  and  complex,  often  as'sociated  with  immuno- 
stimulation  and  lymphoid  hyperreactivity,  and  related  to  cancer  in  a  manner 
that  seems  less  precise  than  with  the  primary  immunodeficiency  syndromes. 
A  followup  study  of  135  women  with  Sjogren's  syndrome  seen  at  NIH  revealed 
seven  patients  who  developed  lymphoma,  an  incidence  44  times  that  expected 
in  the  general  population  (66).  All  had  non-Hodgkin's  lymphoma.  Three 
cases  developed  Waldenstrom's  macroglobul inemia,  but  other  cancers  did  not 
occur  excessively  in  this  group.  The  risk  of  lymphoma  was  especially  high  ^ 
among  patients  with  marked  lymphoid  reactivity  manifested  by  parotid      ^ 
enlargement,  splenomegaly  and  lymphadenopathy.  In  another  survey,  involving 
4,869  patients  with  chronic  lymphocytic  leukemia  reported  to  the  End  Results 
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Program,  there  was  an  excess  risk  of  second  primary  tumors,  particularly 
melanoma,  soft-tissue  sarcomas,  and  lung  cancer  (67).  The  excess  risk 
of  these  tumors  persisted  throughout  the  period  of  followup,  suggesting  a 
susceptibility  state  complicating  the  leukemic  process.  Mo  relation  to 
therapy  was  found.  Immunologic  defects  may  be  involved,  since  a  similar 
array  of  non-lymphoid  tumors  is  seen  in  other  immunodeficiency  disorders. 

In  collaboration  with  the  Medical  Followup  Agency  (National  Academy 
of  Sciences),  other  groups  are  under  survey.  A  followup  of  740  servicemen 
splenectomized  because  of  trauma  during  World  War  II  revealed  a  significant 
excess  of  pneumonia  and  ischemic  heart  disease,  and  a  suggestive  excess 
of  liver  cirrhosis  (68).  The  findings  confirm  the  increased  risk  of  fatal 
infections  previously  associated  with  asplenia,  but  there  was  no  pre- 
disposition to  cancer.  This  may  be  related  to  the  sparing  of  cell -mediated 
immunity,  which  is  impaired  in  the  various  immunodeficiency  states 
predisposing  to  cancer.  Post-splenectomy  thrombocytosis  and  hypercoagulability 
may  account  for  the  increased  risk  of  fatal  myocardial  infarction  in  this 
group,  demonstrating  that  studies  designed  to  understand  one  disease  often 
provide  data  that  may  shed  light  on  another. 

The  immunosurveil lance  concept  indicates  not  only  that  weakening  of  the 
immune  system  leads  to  cancer,  but  that  its  strengthening  may  be  protective. 
A  few  reports  have  suggested  that  the  risk  of  cancer  is  lower  than  usual 
among  allergic  people,  but  a  followup  of  servicemen  with  asthma  pointed 
to  an  excess  mortality  from  cancer,  primarily  of  the  lung  and  pancreas  (69). 
Also  underway  is  a  study  of  cancer  risk  in  servicemen  with  sarcoidosis,  and 
in  patients  with  leprosy;  both  diseases  are  associated  with  impaired  cellular 
immunity  and  lymphoproliferation.  Planning  was  completed  with  the  Veterans 
Administration  for  studies  relating  several  immunologic  disorders  to  cancer 
risk,  but  this  project  has  been  delayed  due  to  legal  difficulties  created  by 
certain  provisions  of  the  Privacy  Act.  Nearing  completion  is  a  followup 
study  to  evaluate  the  fate  of  3,000  former  employees  of  Fort  Detrick, 
Maryland,  who  were  "hyperimmunized"  by  repeated  vaccination. 

A  review  of  the  epidemiologic  evidence  compiled  to  date  revealed 
little  support  for  the  immunosurveil lance  theory  of  cancer,  except  in  the 
case  of  lymphoid  tumors  (30).  Although  some  observations  suggest  that 
failing  immunosurveil lance  may  predispose  to  certain  other  cancers,  the 
patterns  are  not  clear-cut  or  consistent. 

Oncogenic  Viruses 

Viruses  have  not  been  causally  tied  to  the  origins  of  any  human  cancer, 
but  some  relationships  are  under  active  investigation.  Using  an  interagency 
agreement  with  the  U.S.  Navy,  a  study  in  Taiwan  is  being  conducted  to 
evaluate  the  risk  of  hepatoma  in  chronic  carriers  of  hepatitis  B  infection. 
Branch  members  also  participated  this  year  in  an  international  workshop  on 
hepatitis  B  and  liver  cancer  (70,71).  In  conjunction  with  Case  Western 
Reserve  University,  a  follow-up  survey  of  newborn  children  who  received 
polio  vaccine  containing  SV40,  an  oncogenic  virus  to  laboratory  animals, 
has  revealed  no  unusual  patterns  of  disease  after  15  years.  One  individual 
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who  developed  a  salivary  gland  tumor  is  under  study.  Hodgkin's  disease   ^^ 
in  young  people  is  reported  by  some  investigators  to  spread  by  interpersonal 
contact,  so  with  the  Medical  Followup  Agency  a  study  is  being  designed 
to  evaluate  the  patterns  of  contact  among  servicemen  who  later  develop 
this  tumor. 

In  collaboration  with  investigators  from  Ankara  and  the  NCI  Viral 
Oncology  Program,  study  was  made  of  the  high  frequency  of  Turkish  children 
with  acute  myelogenous  leukemia,  often  presenting  with  chloroma-1 ike 
deposits  in  the  eye  and  orbit  (72).  Laboratory  studies  uncovered  no 
abnormalities  of  etiologic  significance,  but  a  group-specific  antigen 
(type  C  virus?)  was  identified  in  one  patient  by  radio-immunoassay  of 
orbital  tumor  extract.  Two  cases  of  Burkitt's  lymphoma,  which  may  be 
virus-induced,  were  reported  with  severe  hypercalcemia,  a  previously 
unrecognized  complication  of  this  tumor  (73). 

In  association  with  Meloy  Laboratories,  studies  were  conducted  to 
evaluate  the  utility  of  the  SV40  transformation  test  as  an  indicator  in 
cancer  proneness  (74,75).  Contrary  to  earlier  reports,  the  tests  did  not 
identify  high-risk  individuals  in  all  cases.  Among  26  cancer-prone  families, 
3  modes  of  genetic  transmission  were  suggested  in  the  patterns  of  inheritance 
observed.  Patients  with  Down's  syndrome  and  acute  leukemia  were  also  found 
to  have  abnormal  levels,  but  not  universally,  suggesting  that  this  test  is 
not  useful  as  a  marker  of  cancer  risk  in  the  individual  subject. 

Case-Control  Studies  ^^ 

Case-control  studies  were  initiated  this  year--apart  from  the  field 
studies  in  high-risk  communities  (described  above)--in  an  effort  to  test 
hypotheses  of  national  significance  for  various  cancers.  In  one  study, 
mail  questionnaire  data  were  obtained  from  405  breast  cancer  cases 
identified  during  the  first  two  years  of  operation  of  the  Breast  Cancer 
Detection  Demonstration  Project  (sponsored  by  the  Division  of  Cancer  Control 
and  Rehabilitation)  and  from  a  sample  of  1156  normal  screenees  (response 
rate  =  88%).  Nearly  all  of  the  recognized  risk  factors  were  seen  in  this 
population  (25).  The  relative  risk  of  breast  cancer  was  3.5  among  women 
whose  mother  was  also  affected.  In  addition,  risk  was  elevated  for  women 
reporting  early  menarche,  late  menopause,  nulliparity,  late  age  at  first 
birth,  and  increased  weight.  Risk  was  not  increased  in  women  with  a  prior 
biopsy,  but  was  excessive  for  those  with  more  than  one  biopsy.  No  association 
with  thyroid  medications  or  menopausal  estrogens  was  found.  Among  menopausal 
women,  non-statistical ly  significant  elevations  in  risk  were  noted  for 
long-term  users  (>  5  years)  of  oral  contraceptives  (relative  risk  =  1.5 
following  natural "menopause,  and  2.2  following  surgical  menopause).  Among 
the  natural -menopause  women,  the  excess  risk  was  restricted  to  those  using 
the  pill  in  the  presence  of  breast  cancer  risk  factors,  i.e.,  a  history  of 
previous  breast  biopsy,  family  history  of  breast  cancer,  and  late  age  at 
first  birth.  Although  based  on  small  numbers,  the  results  indicate  the  need 
for  further  study  of  women  with  extended  periods  of  pill  use,  particularly 
when  accompanied  by  other  known  risk  factors.  This  issue  will  be  clarified 
by  an  ongoing  case-control  study  involving  the  home  interviews  of  2000  breasi|^ 
cancer  cases  detected  in  the  Project,  along  with  2000  patients  diagnosed   |9 
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with  benign  breast  disease  and  2000  normal  screenees.  The  left-sided 
predominance  of  breast  cancer  was  confirmed  by  data  from  the  Third 
National  Cancer  Survey  and  the  SEER  Program,  and  found  to  be  limited  to 
the  perimenopausal  and  postmenopausal  period  of  life  (76).  This  suggests 
that  the  laterality  effect  is  due  to  environmental  rather  than  genetic 
factors  as  previously  suggested. 

Also  underway  is  a  large  collaborative  population-based  case-control 
study  of  bladder  cancer  (in  collaboration  with  the  Food  and  Drug 
Administration)  combining  information  from  the  New  Jersey  State  Department 
of  Health  and  ten  areas  that  comprise  the  Surveillance,  Epidemiology 
and  End  Results  (SEER)  network  of  the  N'CI  Biometry  Branch.  Over  the 
next  year  3000  newly  diagnosed  incident  cases  of  bladder  cancer  will 
be  identified  and  interviewed,  along  with  6000  controls  drawn  from  a 
probability  sample  of  the  general  population.  The  questionnaire  covers 
use  of  artificial  sweeteners,  tobacco  habits,  occupational  exposures, 
sources  of  drinking  water,  use  of  hair  dyes,  coffee  consumption,  and 
other  factors. 

Nearly  completed  is  a  study  of  non-Hodgkin's  lymphoma  involving 
125  cases  treated  at  the  NIH  Clinical  Center,  plus  around  300  sibling 
controls.  The  questionnaire  probes  lifetime  occupational  and  residential 
histories,  drug  use,  exposure  to  lymphoma  cases,  and  detailed  medical 
and  family  histories.  In  addition,  a  study  is  being  designed  for  the 
interviewing  of  patients  with  testicular  cancer,  controls,  and  mothers 
whenever  possible,  to  obtain  detailed  information  on  prenatal  and  postnatal 
exposures  to  medicinal,  occupational,  and  other  environmental  factors 
suspected  in  the  origins  of  this  tumor  (77).  The  study  will  pool  data  from 
major  military  hospitals  in  the  Washington,  D.C.,  area,  and  from  the 
Boston  area  in  collaboration  with  Harvard  University, 

Epi zoology 

In  1964  the  National  Cancer  Institute  initiated  the  Veterinary  Medical 
Data  Program,  a  resource  supported  by  the  Branch  and  operated  by  a 
consortium  of  20  North  American  veterinary  university  teaching  hospitals. 
By  epidemiologic  comparisons  with  human  cancer,  studies  in  domestic 
animals  are  designed  to  clarify  etiologic  factors  in  human  cancer,  uncover 
animal  models  (e.g.,  breeds)  that  may  be  useful  in  further  research,  and 
identify  sentinels  that  may  act  as  early  predictors  of  environmental 
hazards  to  man  (78).  This  year  a  study  of  renal  carcinoma  in  dogs 
revealed  a  male  predominance  and  age  distribution  similar  to  the  patterns 
seen  in  man,  suggesting  that  endogenous  sex  hormones  may  be  involved  in 
susceptibility  to  this  tumor  (79).  Ovarian  tumors  in  dogs  showed 
histologic  and  epidemiologic  similarities  to  man,  plus  an  excess  risk  of 
epithelial  tumors  in  the  Pointer  breed  and  granulosa-theca  cell  tumors  in 
the  English  Bulldog,  and  a  sparing  of  mongrel  dogs  from  malignant  but  not 
benign  tumors  (80).  A  survey  of  161  dogs  with  perianal  gland  tumors 
showed  that  orchiectomy  without  excision  of  the  lesion  was  therapeutically 
successful,  which  further  substantiates  the  hormone  dependency  of  this 
tumor  (81,82).  Another  androgen-related  disorder  in  dogs  seems  to  be 
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perineal  hernia,  showing  evidence  for  a  therapeutic  effect  from         ^^ 
orchiectomy  together  with  herniorrhaphy  (83).  A  survey  of  dogs  with      ^P 
congenital  hydrocephalus  showed  an  inverse  correlation  with  size  of      ^ 
the  breed  at  maturity,  suggesting  a  model  for  further  research  to  clarify 
the  excess  risk  for  defects  of  the  central  ner\40us  system  in  children 
born  of  mothers  with  short  stature  (84).  Another  research  model  was 
suggested  by  the  familial  relationships  seen  in  dogs  with  patent  ductus 
arteriosus  (85).  Also,  a  survey  of  dogs  with  elbow  dysplasia  indicated 
a  predisposition  of  males  and  large  breeds,  as  with  other  joint  dysplasias 
(86).  Finally,  a  review  was  made  of  arsenical  poisoning  in  domestic 
animals,  with  acute  toxicity  from  herbicides  or  insecticides  being  the 
most  common  effect,  particularly  in  dogs  and  cattle  (87). 

Methodologic  Studies 

The  Branch  continued  to  be  involved  in  the  development  and  adaptation 
of  statistical  methods  useful  for  epidemiologic  studies.  Two  Branch  members 
prepared  a  monograph  on  the  uses  of  programmable  pocket  calculators  in 
epidemiologic  research,  giving  concise  descriptions  of  epidemiologic 
methods  and  computer  programs  necessary  to  carry  them  out  (88).  A  visiting 
mathematical  statistician  from  Japan  provided  a  fresh  look  at  current 
biostatistical  practices  in  the  United  States,  and  made  recommendations 
regarding  sample  allocation  in  cohort  studies  (89).  Research  was  also 
conducted  on  methods  of  evaluating  synergy  in  case-control  studies,  and  on 
likelihood  methods  of  inference  for  epidemiologic  studies.  The  procedures 
used  to  trace  individuals  in  epidemiologic  cohort  studies  were  illustrated  ^^ 
by  the  followup  of  women  receiving  repeated  chest  fluoroscopy  for  manage-  ^^ 
ment  of  tuberculosis  (90).  Methodologic  issues  were  evaluated  with  respect^^ 
to  descriptive  and  correlational  studies  (91-94),  proportionate  mortality 
investigations  (95),  and  life-table  approaches  to  the  analysis  of  industrial 
mortality  (96).  One  Branch  member  coordinated  a  bilateral  U.S. -Japan 
conference  bringing  together  American  biostatisticians  with  Japanese 
mathematicians  and  epidemiologists  to  discuss  the  implementation  of 
statistical  methods  in  cancer  research  in  both  countries.  The  proceedings 
(97)  should  be  a  valuable  reference  source  of  biostatistical  methods  as 
applied  to  epidemiologic  research. 

Reviews 

The  Branch  continued  to  provide  comprehensive  and  critical  reviews  of 
etiologic  factors  in  cancer.  This  year  surveys  were  published  on  lung 
cancer  (98,99),  pancreatic  cancer  (100),  melanoma  (58),  and  multiple  primary 
neoplasms  (101).  The  epidemiologic  evidence  for  immunologic  (30), 
genetic  (102),  and  familial  (53)  factors  in  cancer  etiology  was  presented, 
and  the  relative  contributions  of  host  and  environmental  determinants 
were  examined  (103,104).  A  review  was  made  of  the  carcinogenic  hazards 
that  have  been  identified  to  date  through  epidemiological  studies  (105). 

OTHER  ACTIVITIES 

The  Branch  provides  a  liaison  for  epidemiologic  research  in  the 
National  Cancer  Program  and  for  environmental  cancer  studies  being        JB 
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conducted  in  various  agencies  in  the  federal  government.  The  staff 
contributes  advice  and  support  to  clinicians,  experimentalists,  '.nd 
public  health  officials.  Members  serve  on  the  editorial  board  of  various 
journals  and  on  several  advisory  groups  and  committees  connected  with 
cancer  centers,  federal  agencies,  and  other  national  and  international 
activities.  This  year  the  Branch  helped  to  organize  several  conferences, 
and  to  edit  proceedings  for  publication.  Previously  described  is  the 
workshop  on  biostatistical  methods  in  cancer  research  under  the  aegis  of 
the  U.S. -Japan  Cooperative  Cancer  Research  Program  (97).  One  staff 
member  was  program  chairman  for  a  meeting  on  cancer  prevention  co-sponsored 
by  the  American  Society  of  Preventive  Oncology  (ASPO)  and  the  National 
Cancer  Institute  (106).  A  highlight  of  this  meeting  was  the  presentation 
of  results  of  a  mail-questionnaire  sent  by  the  Branch  to  ASPO  members  to 
elicit  their  attitudes  toward  specific  preventive  actions  in  cancer  (107). 
Another  Branch  member  served  as  chairman  of  two  NCI  committees--the 
Epidemiology  Program  Working  Group  and  the  Occupational  Cancer  Task  Force-- 
that  are  developing  recommendations  aimed  at  strengthening  the  Institute 
programs  in  these  areas. 

FUTURE  DIRECTIONS 

Continued  expansion  and  development  of  the  Branch  research  program 
is  planned  along  the  following  lines.  (1)  Further  work  will  be  carried 
out  to  uncover  the  environmental  causes  of  cancer  in  high-risk  communities 
that  have  been  identified  by  mapping  cancer  mortality  on  a  county  level. 
Although  many  promising  leads  are  now  being  pursued,  more  studies  are 
needed  to  determine  why  various  cancers  occur  excessively  in  selected 
parts  of  the  country.  (2)  To  help  clarify  the  environmental  determinants 
of  cancer,  new  collaborative  studies  will  be  developed  with  component  units 
of  the  SEER  Program,  with  several  federal  and  state  agencies  having 
unique  statistical  and  environmental  resources,  and  possibly  with 
epidemiology  units  at  various  cancer  centers.  (3)  As  a  focus  for  studies 
of  drug-induced  cancer  at  the  federal  level,  the  Branch  will  increase 
efforts  to  clarify  the  carcinogenic  potential  of  medicinal  agents, 
including  hormonal,  cytotoxic  and  immunosuppressive  drugs.  A  major 
program  is  being  developed  to  utilize  the  NCI-sponsored  cancer  treatment 
trials  to  monitor  the  risk  of  new  cancers  resulting  from  therapy.  (4)  The 
program  in  radiation  studies  will  be  enlarged  in  efforts  to  identify  the 
effects  of  low-level  exposures,  and  to  clarify  mechanisms  of  carcinogenesis. 
(5)  Occupational  studies  will  be  expanded  to  assess  the  carcinogenic 
influence  of  chemical  and  physical  pollutants  in  the  workplace,  including 
those  hazards  that  may  spread  beyond  plant  confines  or  contribute  to  the 
"hot  spots"  on  the  cancer  maps.  (6)  Nutritional  studies  are  currently  a 
weak  component  of  the  Branch  program  and  efforts  will  be  made  to  develop 
appropriate  projects,  including  collaborative  studies  with  laboratory 
investigators.  (7)  Epidemiologic  studies  will  be  increased  to  evaluate 
the  effect  of  general  environmental  pollutants  such  as  agricultural 
chemicals  (pesticides)  and  water  contaminants  (trihalomethanes) . 
(8)  Mul ti disci  pi i nary  projects  will  be  developed  with  the  viral  oncology, 
carcinogenesis,  and  cancer  biology  programs  at  NCI  to  evaluate  the  role 
of  various  causative  factors,  including  metabolic  influences,  infectious 
agents,  and  host  susceptibility.  (9)  For  various  cancers  with  testable 
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hypotheses,  case-control  studies  will  be  initiated.  (10)  Interagency 
collaboration  will  be  pursued  whenever  possible  to  evaluate  urgent  issues, 
including  those  of  immediate  regulatory  concern  (e.g.,  saccharin,  hair 
dyes,  benzene,  DES).  Thus,  with  some  additional  enlargement  and 
strengthening  of  the  Branch  program,  it  will  be  possible  to  augment 
existing  project  areas  and  initiate  new  lines  of  research.  In  this 
manner  we  hope  to  attain  a  comprehensive,  flexible,  and  balanced  program 
that  will  further  enhance  our  capacity  to  generate  leads  and  help  settle 
key  questions  in  cancer  etiology. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  objective  of  this  study  is  to  examine  the  cancer  mortality  experience 
in  the  United  States  relative  to  cancer  etiology.  Special  emphasis  is  placed 
upon  the  selection  of  areas  in  the  U.S.  for  intensive  study.  Publications  from 
this  area  of  interest  have  facilitated  the  design  of  ongoing  analytical  inves- 
tigation to  test  specific  etiologic  hypotheses.  Included  among  these  are 
studies  of  lung  cancer  in  coastal  Georgia,  bladder  cancer  in  New  Jersey,  colon 
cancer  in  rural  Nebraska,  and  liver  cancer  in  Southeast  Texas.  An  analysis  of 
cancer  mortality  rates  and  levels  of  trihalomethanes  in  drinking  water  revealed 
an  association  between  bladder  cancer  and  a  trihalomethane  exposure  index. 
This  association  warrants  further  evaluation  in  a  more  analytic  investigation. 
Correlational  analyses  of  bladder  cancer  and  pancreatic  cancer  revealed 
associations  with  urbanization  for  both  cancer  sites,  with  heavy  concentration 
of  the  chemical  industry  for  bladder,  and  with  ethnicity,  lung  cancer  and 
diabetes  for  pancreatic  cancer.  We  are  continuing  to  expand  our  data  sets, 
both  of  reported  deaths  and  measures  of  exposure. 
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Project  Description 

Objectives: 

To  examine  the  cancer  mortality  experience  in  the  United  States  relative 
to  cancer  etiology.  Special  emphasis  is  placed  upon  the  selection  of  areas 
in  the  U.S.  for  intensive  study. 

Methods  Employed: 

Computer  analysis  of  over  6  million  death  certificates  by  site,  sex,  race, 
state,  and  age.  The  investigation  is  ongoing,  updated  year  by  year,  and 
expanding.  Based  populations  for  Whites,  Blacks,  and  all  nonwhites  are 
maintained  for  the  entire  time  period.  The  system  for  the  total  U.S. 
provides  race,  sex,  ICD,  and  age-specific  analyses  of  cancer  mortality 
consisting  of  numbers  dead,  populations  at  risk,  age-specific  and  age- 
adjusted  rates,  a  measure  of  the  variability  in  the  age-adjusted  rate, 
and  a  linear  regression  of  the  age-adjusted  rates  as  a  function  of  time. 
This  system  is  fully  operational. 

A  system  for  the  analysis  of  cancer  mortality  for  individual  counties 
with  the  flexibilities  of  the  national  system  is  currently  operational. 

Major  Findings:  1 

Associations  between  site  and  sex- specific  county  cancer  mortality  rates 
and  levels  of  trihalomethanes  in  drinking  water  were  examined  after  adjust- 
ing rates  for  the  influence  of  multiple  socio-economic  industrial  and 
demographic  factors.   In  the  analyses.  United  States  counties  with  sampled 
water  supplies  were  grouped  by  a  percent  of  the  county  population  receiving 
water  from  the  supply  as  well  as  by  region  of  the  country.  For  two  sites, 
rates  were  also  adjusted  for  the  level  of  industrial  activity  in  specific 
high-risk  industries.  Positive  correlations  with  trihalomethane  levels  were 
observed  for  several  malignancies,  including  bladder  and  brain  cancers  in 
both  sexes,  and  non-Hodgkin's  lymphoma  and  kidney  cancer  in  males.  Bladder 
cancer  mortality  rates  show  the  strongest  and  most  consistent  association 
with  a  trihalomethane  exposure  index,  after  control  for  social  class,  ethnic, 
open-rural,  regional  and  industrialization  differences.  These  associations 
warrant  further  evaluation  in  more  highly-focused  and  analytic  investigations, 

Age-adjusted  rates  of  mortality  during  1950-1969  from'  bladder  cancer  were 
correlated  with  demographic  and  industrial  indices  for  the  3,056  counties 
of  the  United  States.  Rates  among  whites  and  nonwhites  of  both  sexes  rose 
sharply  with  urbanization.  Even  after  controlling  for  demographic  vari- 
ables, there  was  a  sizeable  northeastern  excess  of  bladder  cancer  among 
whites,  or  the  regional  differences  among  nonwhites  were  small.  The  high 
rates  in  the  northeast  were  seen  in  both  sexes  and  in  rural  as  well  as 
urban  areas,  with  mortality  in  small  counties  in  upstate  New  York  and  New    a 
England  equalling  or  exceeding  those  in  large  metropolitan  centers  else-   I 
where  in  the  country.  Outside  the  northeast,  high  rates  were  generally 
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limited  to  urban  areas,  but  clusters  of  elevated  mortality  occurred  among 
white  males  along  the  Illinois-Wisconsin  border,  in  parts  of  lower  Michigan, 
and  in  southern  Louisiana.  Industrial  factors  may  explain  at  least  part 
of  the  geographic  clustering,  since  rates  among  males  were  significantly 
higher  in  United  States  counties  where  the  chemical  industry  is  heavily 
concentrated. 

For  pancreas  cancer  during  1950-1969,  age-adjusted  death  rates  were  corre- 
lated by  sex  and  race  with  demographic  and  industrial  data  for  the  counties 
of  the  contiguous  United  States.  Only  a  small  fraction  of  the  county-to- 
county  variation  in  mortality  was  explained  by  these  variables,  in  contrast 
to  their  strong  correlation  with  other  common  neoplasms.  The  only 
geographic  cluster  occurred  in  an  area  encompassing  parts  of  Louisiana  and 
Mississippi.  Throughout  the  country,  however,  the  rates  for  pancreas  cancer 
were  higher  in  urban  areas,  especially  in  males,  and  in  counties  with  many 
residents  of  Scandinavian  and  east  European  descent.  No  associations  were 
found  with  socio-economic,  industrial,  or  alcohol-consumption  indices.  The 
mortality  patterns  for  pancreas  and  lung  cancers  were  highly  correlated  in 
males,  suggesting  influence  of  tobacco  consumption  on  both  tumors.  In 
females,  pancreas  cancer  was  significantly  correlated  with  that  for  diabetes 
mellitus,  consistent  with  other  evidence  linking  these  two  diseases. 

The  geographic  location  of  18  major  manufacturing  industries  within  the 
United  States  has  been  illustrated  by  a  series  of  computer-generated  county 
maps.  The  metal  and  machinery  industries,  the  two  largest  employers,  and 
the  transportation  and  rubber  industries  are  concentrated  in  the  northeastern 
quadrant  of  the  United  States,  although  most  counties  with  textiles,  apparel, 
tobacco,  and  furniture  manufacturing  are  in  the  southern  United  States.  The 
counties  where  industry  is  concentrated  tended  to  be  more  urban  and  to  have 
higher  levels  of  income  and  education.  The  maps  and  associated  demographic 
data  on  industrial  counties  may  prove  a  useful  adjunct  to  county  maps  illus- 
trating mortality  patterns  for  cancer  and  other  diseases.  Despite  obvious 
limitations,  the  visual  pattern  and  correlational  analyses  may  help  to 
generate  and  formulate  hypotheses  concerning  occupational -induced  disease. 

Publ ications 

Cantor,  K.P.,  Hoover,  R. ,  Mason,  T.J.,  McCabe,  L.J.:  Associations  of  Halo- 
methanes  in  Drinking  Water  with  Cancer  Mortality.  J.Natl .  Cancer  Inst. 
In  press. 

Blot,  W.J.,  Fraumeni,  J.F.,  Jr.:  Geographic  Patterns  of  Bladder  Cancer  in 
the  United  States.  J.  Natl .  Cancer  Inst.  In  press. 

Blot,  W.J.,  Fraumeni,  J.F.,  Jr.,  Stone,  B.J.:  Geographic  Correlates  of  Pan- 
creas Cancer  in  the  United  States.  Cancer.  In  press. 

Blot,  W.J.:  Geography  of  Cancer.  The  Sciences.  Dec.  1977,  pp. 12^15. 

Mason,  T.J.:  Statistics  Point  to  High-Cancer  Localities.  Occupational 
Health  and  Safety.   46:  44-48,  1977. 

Stone,  B.J.,  Blot,  W.J.,  Fraumeni,  J.F.,  Jr.:  Geographic  Patterns  of 
Industry  in  the  United  States:  An  Aid  to  the  Study  of  Occupational  Disease. 
J.  Occup.  Med.  In  press. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  purpose  of  this  project  is  to  identify  and  study  populations  with  altered 
immunoloqicstates  experiencing  unusual  rates  of  malignancy.  Risks  of  cancer  of 


different  sites  are  quantified  for  various  groups  of  such  patients,  compared  mU 
each  other,  and  characteristics  and  possible  determinan-ts  of  unusual  risks 
aresought.  The  populations  studies  include  renal  transplant  recipients, 
patients  with  inherited  and  acquired  immune  deficiency  syndromes,  grouos  of 
immune  stimulated  personsH^e.g. ,  hyperimmunized,  autoimmune  syndromes)'  and 
patients  experiencing  conditions  for  which  immune  sequelae  are  suspect  but 
unknown  (e.g.,  splenectomy  patients).  Both  cohort  studies  of  these  groups  of 
patients  and  case-control  studies  of  such  patients  who  also  developed  cancer 
are  conducted. 
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Project  Description 

Objectives :   (1)  To  identify  and  study  populations  with  altered  immunologic 
states  experiencing  unusual  rates  of  malignancy.   (2)  To  study  these 
populations  in  order  to  identify  the  characteristics  and  possible  determinants 
of  any  unusual  risk. 

Studies  and  Methods  Employed:   (1)  Further  analyses  concerning  16,000  patients 
who  received  renal  transplants  were  performed  in  the  last  year,  comparing  the 
numbers  of  cancers  observed  among  various  subgroups  of  this  population  with 
that  "expected"  based  on  cancer  incidence  rates  prevailing  in  the  general 
population. 

(2)  Attempts  are  under  way  to  evaluate  the  End-Stage  Renal  Disease  Registry 
maintained  by  the  Department  of  Health,  Education  and  Welfare  to  see  if  these 
data  can  be  used  to  continue  the  evaluation  of  cancer  risks  among  transplant 
recipients,  and  include  in  addition  an  evaluation  of  patients  on  dialysis. 

(3)  The  collaboration  with  the  University  of  Minnesota,  through  the  contract 
mechanism  (NOl-CP-43384) ,  continues.   In  the  past  year,  a  number  of  separate 
analyses  have  been  done  in  an  attempt  to  characterize  the  risk  of  cancer  among 
patients  with  genetically-determined  immunodeficiency  diseases. 

(4)  A  follow-up  study  of  the  malignancy,  mortality,  and  reproductive  experi- 
ences of  3,000  former  employees  of  Ft.  Detrick  in  Frederick,  Maryland.  A 
large  proportion  of  these  workers  fall  into  a  group  which  would  be  considered 
"hyperimmunized. "   Extensive  attempts  to  track  down,  the  vital  status  and  the 
current  address  for  those  living  have  been  performed  in  the  last  year  for 
those  individuals  who  were  not  readily  contacted  based  on  the  information  from 
the  Fort  itself.  The  persons  who  are  still  alive  have  been  sent  a  questionnaire, 
and  those  who  did  not  respond  to  the  first  questionnaire  have  been  recontacted 

in  order  to  elicit  their  cooperation.  . 

(5)  Several  reviews  of  the  status  of  the  relationship  between  malignancy  and 
immunology  have  been  conducted. 

(5)  The  follow-up  study  of  malignancy  and  mortality  of  patients  with  Sjogren's 
Syndrome  has  been  concluded.  This  is  an  autoimmune  disease  associated  with 
a  profound  degree  of  immunostimulation  and  a  minor  degree  of  immunosuppression. 
Mortality  and  risks  of  various  malignancies  have  been  compared  between  various 
subgroups  of  this  population,  as  well  as  with  the  experience  of  the  general 
population. 

(7)  An  analysis  has  been  conducted  of  second  primary  malignancy  in  4,900 
patients  who  had  a  first  primary  malignancy  of  chronic  lymphocytic  leukemia. 
This  malignancy  is  associated  with  a  depressed  immune  state. 

(8)  Analyses  were  concluded  on  740  men  who  had  their  spleen  removed  because 
of  a  trauma.  The  mortality  experience  of  this  group  of  men  was  compared  to 
that  of  a  similar-sized  group  of  men  hospitalized  for  upper  respiratory 
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infections  during  World  War  II,  and  that  of  the  experience  of  men  in  the    ^ 
general  population. 

(9)  A  follow-up  study  of  patients  with  Hansen's  disease,  previously  conducted 
by  the  Branch,  is  currently  being  updated.  The  clinical  records  of  approxi- 
mately 1,500  patients  with  Hansen's  disease  hospitalized  at  one  institution 
from  1930  onward  are  currently  being  abstracted.  Attempts  will  be  made  to 
follow  this  group  for  incidence  of  tumors  and  mortality  from  all  cancers. 

Major  Findings:   (1)  The  risk  of  non-Hodgkin' s  lymphoma  among  transpant 
recipients  is  approximately  30  times  that  of  the  general  population.  This 
risk  appears  within  the  year  following  transplantation  and  remains  at  the 
same  high  level  throughout  the  follow-up  period.  There  is  an  extremely  high 
predilection  for  brain  involvement  for  these  lesions.  There  is  no  evidence 
of  any  appreciable  variation  in  risk  of  lymphoma  by  the  type  of  renal  disease 
of  the  recipients,  or  single  versus  multiple  transplants.  The  relative  risk 
of  lymphoma  is  higher  among  children  than  among  adults  in  this  population. 
There  has  been  a  decline  in  thr  risk  of  lymphoma  following  transplantation 
since  the  late  50' s,  so  that  those  transplanted  after  1972  have  approximately 
one-half  the  excess  risk  of  those  patients  transplanted  prior  to  1968.   In 
addition,  patients  who  received  their  graft  from  a  sibling  have  an  excess  risk 
approximately  three  times  less  than  that  seen  among  recipients  receiving 
their  graft  from  a  parent  or  a  cadavar. 

(2)  Among  renal  transplant  recipients,  cancers  other  than  lymphoma  occur  at  JJk 
approximately  60'o  in  excess  of  the  expected  rated.  This  excess  appears     ^^ 
approximately  two  years  after  transplantation,  and  becomes  progressively 
greater  with  increasing  follow-up.  The  excess  is  due  primarily  to  excesses 

of  primary  tumors  of  the  liver  and  bile  ducts,  soft  tissue  sarcomas,  lung 
cancers,  cancers  of  the  lower  urinary  tract,  malignant  melanomas,  and  thyroid 
carcinomas.  No  excesses  were  noted  for  many  sites,  including  a  number  of  the 
more  common  ones  (stomach,  colon,  rectum,  and  breast). 

(3)  Persons  with  genetically  determined  immunodeficiency  syndromes  have  a  high 
risk  of  lymphomas,  similar  to  that  among  transplant  recipients.  These  patients 
also  appear  to  be  at  high  risk  of  Hodgkin's  disease,  and  lymphatic  leukemia 
(children).   In  addition,  they  also  have  elevated  risks  of  soft  tissue  sarcomas, 
malignant  melanomas,  and  stomach  cancer  (adults).  Among  children  with  non- 
Hodgkin's  lymphoma  in  this  population,  surface  marker  characteristics  indicate 
that  these  are  primarily  B/like  phenotype,  in  distinction  to  the  predominantly 
"null"  or  T-phenotype  of  unselected  children  with  non-Hodgkin' s  lymphoma. 

In  an  extensive  study  of  Wiskott-Aldrich  syndrome  by  the  meticulous  documentation 
of  tumor  occurrence  in  affected  kindreds,  the  life-time  attack  rate  for  cancer 
in  affected  patients  appears  to  be  approximately  15%  (the  median  survival  of 
children  with  this  condition  for  the  time  period  studied  is  around  six  years). 

(4)  Second  malignancies  were  sought  among  4,900  chronic  lymphocytic  leukemia 
patients  ascertained  in  the  End  Results  Program  of  the  National  Cancer  Institute. 
Risk  was  significantly  elevated  for  cutaneous  melanoma,  soft  tissue  sarcomas, 
and  lung  cancer.  The  pattern  of  excess  suggested  that  this  risk  may  be  due  tj^k 
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a  susceptabil ity  state  complicating  the  leukemia  process.  The  immunologic 
deficiency  associated  with  chronic  lymphocytic  leukemia  may  be  responsible, 
since  the  pattern  of  tumors  resembles  that  seen  in  immunosuppresses  renal 
transplant  recipients.  No  association  between  anti-neoplastic  therapy  and  the 
subsequent  development  of  additional  tumors  was  identified. 

(5)  The  long-term  follow-up  of  740  American  servicemen  splenectomized  because 
of  trauma  during  the  1939-45  war  showed  a  significant  excess  mortality  from 
pneumonia  and  ischaemic  heart-disease.  Mortality  from  cirrhosis  was  also 
increased,  but  not  significantly.  The  findings  confirm  that  thr  risk  of  fatal 
infections  is  increased  by  asplenia;  however,  the  risk  of  cancer  was  not 
increased,  as  in  some  other  immunodeficiency  states.  Post-splenectomy 
thrombocytosis  and  hypercoagulability  may  account  for  the  increased  risk  of 
fatal  myocardial  ischaemia  in  this  group. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Host  factors  are  clearly  a  major  determinant  of  the  response  ot  humans 
to  environmental  carcinogenic  exposures.  One  of  the  components  of 
these  factors  is  the  immune  status  of  the  individuals  involved.  Much 
laboratory  research  has  indicated  a  central  role  for  the  immune  system 
in  determining  who  develops  a  malignancy  among  those  exposed  to  a 
carcinogenic  agent.  The  presence  of  a  number  of  identifiable  groups 
with  markedly  altered  immune  states  allows  an  assessment  of  these 
factors  in  the  production  of  human  malignancy.  In  addition,  such  human 
observations  have  already  uncovered  major  associations  which  have 
altered  some  preconceived  notions  of  the  relationship  between  the 
immune  system  and  cancer. 

Proposed  Course  :  (1)  If  the  quality  of  the  data  are 

sufficient,  the  registry  of  patients  with  end-stage  renal  disease  will  be 
utilized  to  continue  and  expand  our  studies  of  patients  receiving  immuno- 
suppressive drugs  for  these  conditions.  Hopefully,  this  resource  will 
also  allow  the  assessment  of  the  risk  of  malignancy  among  patients  with 
chronic  uremia,  and  the  immunosuppressive  condition  itself. 

(2)  The  collaboration  with  the  immunodeficiency  and  cancer  registry 
will  continue  with  periodic  evaluation  of  the  data  collected.  A  case- 
control  study  will  be  designed  and  implemented  in  the  next  year  to  assess 
the  severity  of  immunosuppression  and  immunostimulation  in  children  with 
these  genetic  states  and  cancer,  compared  to  those  with  similar  genetic 
conditions  who  did  not  develop  a  malignancy. 

(3)  Attempts  will  be  made  to  conduct  a  case-control  study  of  the  differences 
in  tissue-typing  information  for  those  kidney  transplant  recipients  who 

have  gone  on  to  develop  malignancy  versus  those  in  whom  a  malignancy  has 
not  developed. 

(4)  Continuing  efforts  will  be  made  to  follow-up  the  hyperimmunized 
group  from  Ft.  Detrick,  Md.,  and  a  mortality  analysis  of  this  group  will 
be  conducted. 
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(5)  The  population  identified  with  Hansen's  disease  will  be  followed-up, 
and  mortality  and  cancer  incidence  analyses  will  be  performed. 

(6)  Attempts  will  be  made  to  identify  other  disease  states  characterized 
by  altered  immunologic  status,  and  appropriate  follow-up  studies  wiJl 

be  instituted.   (A  number  of  these  studies  have  been  planned  for  several 
years  in  collaboration  with  the  Veterans  Administration.  These  attempts 
have  been  frustrated  by  various  legal  problems  surrounding  the  Privacy 
Act.  If  these  problems  can  be  resolved,  a  number  of  such  important 
studies  will  be  initiated.) 

(7)  Attempts  will  be  made  to  identify  population  groups,  other  than 
those  receiving  renal  transplants,  who  received  substantial  amounts  of 
immunosuppressive  therapy.  If  appropriate,  attempts  will  be  made  to 
establish  cancer  morbidity  and  mortality  studies  in  these  groups. 
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Project  Description 


Objectives: 


To  document  the  occurrence  of  cancer  in  high-risk  families,  and  to  study  such 
families  by  clinical,  epidemiologic,  and  laboratory  investigations,  in  an 
effort  to  elucidate  genetic  mechanisms  and  host-environmental  interactions 
contributing  to  carcinogenesis.  To  coordinate  the  distribution  of  tissue  and 
blood  specimens  from  such  families  to  interested  investigators  for  etiologic 
studies  by  cytogenetic,  immunologic,  viral,  endocrine,  biochemical,  tissue 
culture,  and  other  methods. 

Methods  Employed: 

Interview  of  cancer  patients  with  respect  to  prior  medical  and  environmental 
history  and  family  occurrence  of  cancer  and  other  disorders;  documentation  of 
history  by  appropriate  vital  records,  hospital  charts,  and  review  of  pathology 
specimens;  entry  of  information  into  on-line  computer  for  comparative  study; 
collection  of  biological  specimens  from  members  of  high-risk  families,  and 
transmittal  to  appropriate  laboratories  for  etiologic  study. 

Major  Findings: 

The  accelerated  growth  in  family  studies,  as  reflected  by  the  ascertainment  of^ 
close  to  100  new  families  over  the  last  year,  bringing  the  total  to  over  500  ^ 
families,  prompted  fundamental  reorganization  of  the  data  resource.  A  unique 
pedigree  number  system,  which  promises  to  be  the  state-of-the-art  for  the  field, 
was  developed.  The  individual  folders  on  the  bulk  of  the  600  families  were  re- 
organized, and  updated  pedigrees  were  drawn.  A  comprehensive  computerized  data 
entry  system  that  maintains  genetic  linkage  information  on  all  family  members, 
as  well  as  over  120  separate  pieces  of  information  on  each  individual  family 
member,  was  developed  and  implemented.  To  date,  70  families  have  been  entered, 
encompassing  approximately  3,500  individuals.  The  implementation  of  this  sys- 
tem will  expand  the  scope  of  analytic  studies  that  can  be  done  on  high-risk 
fami lies. 

Long-term  follow-up  in  two  families  has  resulted  in  new  insights  about  the  role 
of  host  factors  in  cancer  etiology.  In  an  acute  myelogenous  leukemia-prone 
family,  unusual  susceptibility  to  SV40  virus  in  vitro  was  reported  in  1970,  in- 
cluding a  clinically-normal  family  member.  Recently,  this  patient  returned  to 
NIH  for  treatment  of  acute  myelogenous  leukemia.  In  this  case,  a  positive  re- 
sult in  a  potential  marker  of  cancer  risk  may  have  predicted  the  occurrence  of 
leukemia  in  this  patient.  Application  of  sophisticated  DNA  repair  techniques 
to  fibroblasts  in  this  leukemia-prone  kindred  appear  to  have  identified  a  poten- 
tial defect,  possibly  related  to  their  heightened  susceptibility.  In  another 
previously-studied  family  with  abnormal  in  vitro  immune  dysfunction  and  CLL, 
the  daughter  of  the  proband  developed  a  related  B-cell  malignancy.  In  vitro 
immune  function  studies  applied  to  this  patient  and  other  close  relatives  sug- 
gest an  autosomal  dominant  gene  associated  with  depression  of  cellular  immunity 
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and  possibly  with  heightened  cancer  susceptibility.  An  HLA  linkage  is 
suggested  in  certain  cases. 

Investigations  into  various  aspects  of  hereditary  cutaneous  malignant  melanoma 
have  continued  with  the  publication  of  detailed  clinical  and  pathological  re- 
ports of  the  association  between  multiple  atypical  moles  and  high  risk  for 
malignant  melanoma.  Immunologic  evaluation  of  these  melanoma-prone  families 
has  revealed  a  defect  in  recognitive  immunity  in  both  family  members  with  can- 
cer, the  atypical  mole  syndrome,  and  healthy  blood  relatives  and  spouses. 
Melanoma-specific  abnormalities  in  both  cellular  and  humoral  immunity  were 
seen  in  these  same  individuals.  These  data  have  provided  further  insights 
into  the  pathogenesis  of  this  malignancy.  A  comprehensive  literature  review 
of  familial  melanoma  (both  cutaneous  and  intraocular)  has  identified  additional 
areas  in  need  of  further  research. 

Acute  lymphoblastic  leukemia  developed  in  adolescent  brothers  within  three 
weeks  of  each  other.  Immunogenetic  evaluation  revealed  a  recessively  inherited 
B-cell  marker  that  may  be  linked  to  risk  of  leukemia,  analogous  to  similar 
markers  identified  in  certain  animal  models.  If  such  markers  are  found  in 
other  patients  with  leukemia,  a  potential  marker  of  leukemia  susceptibility 
may  have  been  identified  with  implications  to  a  broader  population. 

Genealogic  study  of  a  cancer-prone  family,  which  was  first  identified  because 
of  separate  childhood  cancers  in  three  siblings,  led  to  the  identification  of 
16  other  cancers  in  descendents  of  the  great-great-great-grandmother  of  the 
proband,  including  a  previously-unrecognized  family  cluster.  The  types  of 
cancer  included  breast,  bone  and  soft  tissue  sarcomas,  brain,  and  leukemia  — 
a  familial  constellation  of  tumors  first  reported  by  branch  members  in  1969. 
Heightened  susceptibility  to  known  environmental  carcinogens  was  observed  in 
several  cases,  and  an  autosomal  dominant  gene  with  incomplete  penetrance 
suggested. 

Follow-up  of  thirty-five  similar  families  is  currently  underway  in  an  effort 
to  understand  better  the  spectrum  of  malignancy  which  comprises  this  syndrome, 
and  to  delineate  demographic  and  environmental  determinants. 

The  evaluation  of  a  family  prone  to  Hodgkin's  disease  led  to  recognition  of  an 
association  between  a  specific  HLA  antigen  and  familial  Hodgkin's  disease.  Of 
the  twelve  families  studied  to  date,  this  association  has  been  noted  in  eight, 
suggesting  the  presence  of  a  gene  which  predisposes  to  the  development  of  fam- 
ilial Hodgkin's  disease.  An  occupational  history  from  the  index  family  raised 
the  possibility  of  an  association  between  Hodgkin's  disease  and  exposure  to 
the  wood  preservative,  pentachlorophenol .  It  is  suggested  that  this  may  ex- 
plain the  previously-noted  association  between  occupation  exposure  to  wood 
products  and  Hodgkin's  disease.  The  histopathologic  correlates  of  familial 
non-Hodgkin's  lymphoma  have  been  recently  published.  The  majority  of  the  lym- 
phomas in  the  families  were  histologically  related,  suggesting  common  etiologic 
factors.  The  possible  etiologic  role  of  immune  deficiency  states  was  suggested 
by  the  presence  of  both  clinical  and  subclinical  immunologic  defects  in  these 
families,  as  well  as  the  occurrence  of  other  malignancies  which  have  been  pre- 
viously associated  with  immunosuppressed  states. 
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A  survey  of  family  histories  of  35  families  prone  to  an  autoimmune  disorder,  ^ 
dermatitis  herpetiformis,  has  revealed  an  apparent  excess  of  stomach  cancers, 
and  possibly  other  malignancies,  as  well  as  diabetes  mellitus  and  arthritis  in 
close  relatives.  These  findings  support  an  immunogenetic  basis  for  suscepti- 
bility to  autoimmune  disease  and  cancer. 

The  finding  of  Waldenstrom's  macroglobul inemia  in  four  members,  and  autoimmune 
disease  in  other  members  of  the  family,  suggests  a  defect  in  immune  regulation 
expressed  as  lymphoprol iferations  on  the  one  hand,  and  immune  dysfunction  on 
the  other. 

Continued  collaboration  with  Dr.  Martin  Lipkin  at  Memorial  Sloan  Kettering 
Institute  has  provided  an  opportunity  for  evaluating  the  in  vitro  correlates 
of  premalignant  changes  in  colon  cancer-prone  families.  Studies  of  these  fami- 
lies have  revealed  that  the  colonic  CEA  levels  in  polyposis  families  are  signi- 
ficantly higher  than  those  for  non-polyposis  families.  This  argues  against  the 
utility  of  this  marker  in  assessment  of  non-polyposis  families.  Other  biologic 
markers,  such  as  colonic  mucosa  cellular  growth  characteristics  and  skin  fibro- 
blast, actin  cable  patterns,  may  prove  to  be  more  reliable  markers. 

Several  publications  have  evolved  from  the  collaboration  between  this  branch 
and  the  Medicine  Branch  of  the  Division  of  Cancer  Treatment,  NCI.  A  new  pres- 
entation of  disseminated  cryptococcal  infection  (palpable  purpura)  was  described 
in  a  patient  with  malignant  lymphoma.  Methods  for  early  diagnosis  were  dis- 
cussed. The  mechanism  of  hypercalcemia  in  patients  with  Burkitt's  lymphoma  wa^^ 
evaluated  and  found  to  occur  in  the  setting  of  suppressed  parathyroid  functior^fc 
This  suggested  that  the  tumor  was  producing  a  calcium  mobilizing  agent  that  ^ 
was  responsible  for  clinical  hypercalcemia.  An  investigation  was  undertaken 
of  an  outbreak  of  illness  due  to  varicella  zoster  virus  among  inpatients  of  the 
Medicine  Branch  Service.  The  outbreak  was  due  to  two  distinct  types  of  trans- 
missible disease,  one  acquired  without  exposure  to  other  diseased  patients,  and 
the  other  associated  with  person-to-person  transmission.  The  former  appeared 
to  be  typical  zoster  and  the  latter  was  probably  varicella  occurring  in  patients 
rendered  functionally  immunosuppressed  by  their  disease  and  its  treatment.  This 
study  has  important  implications  for  the  management  of  such  outbreaks,  which  are 
not  uncommon  in  aggressively  treated  cancer  patients.  The  relation  of  terato- 
gens to  carcinogens  was  suggested  through  bedside  observations  in  an  individual 
born  with  Di lantin-associated  congenital  anomalies  who  subsequently  developed 
an  embryonic  tumor,  mesenchymoma.   In  this  case,  the  family  history  of  seizures 
provided  clues  for  a  possible  transplacental  carcinogenic  effect  for  this  drug. 
Steatocystoma  multiplex,  a  hereditary  cutaneous  abnormality,  was  observed  in  an 
individual  with  esophageal  cancer,  suggesting  a  possible  association. 

Predisposition  to  radiogenic  cancer  was  observed  in  a  young  male  with  carcinoma 
of  the  breast  with  a  history  of  thymic  irradiation  as  an  infant  and  a  very 
strong  family  history  of  cancer.  This  study  suggests  a  possible  carcinogenic 
risk  for  thymic  irradiation  which  may  have  been  enhanced  by  a  genetic  predispo- 
sition to  cancer. 

In  an  attempt  to  identify  a  laboratory  marker  for  cancer  risk  in  the  setting  ^^ 
of  familial  malignancy,  the  new  cytogenetic  technique  of  sister  chromatid    ^p 
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exchange  (SCE)  was  evaluated  in  six  cancer  families.  Elevated  SCE  rates  in 
these  high-risk  families  were  not  found. 

SV40  virus  T-antigen,  another  possible  laboratory  marker  of  cancer  risk,  was 
evaluated  in  26  cancer-prone  families.  Contrary  to  prior  reports,  the  test  did 
not  identify  high-risk  individuals  in  all  cases.  Three  modes  of  genetic  trans- 
mission were  suggested  in  the  patterns  of  inheritance  observed.  Patients  with 
Down's  syndrome  and  acute  leukemia  were  also  found  to  be  abnormal,  but  not  uni- 
versally, suggesting  that  this  test  will  not  prove  to  be  useful  as  a  marker  of 
cancer  risk  in  the  individual  patient. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Studies  of  cancer-prone  families  may  help  to  detect  genetic  mechanisms  and 
host-environment  interactions  in  carcinogenesis,  and  also  help  to  identify 
those  individuals  most  likely  to  benefit  from  screening  programs  aimed  at 
early  diagnosis  of  cancer. 

Proposed  Course: 

The  same  approach  will  be  continued,  with  improved  capability  added  by  the 
newly-implemented  computer  system.  New  laboratory  techniques  will  be  intro- 
duced into  the  project  as  necessary. 
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The  continuing  purpose  of  this  project  is  to  identify  animal  models  applicable 
to  further  research  into  the  etiology  of  cancer  in  humans.  Additionally,  as 
cases  accumulate,  the  probability  increases  that  domestic  pets  with  some  types 
of  spontaneous  cancers  can  be  identified  as  representing  the  effects  of  low 
level  environmental  exposure  to  carcinogenic  agents.  Jhe  frequency  of  cancer 


in  these  animals  would  serve  as  a  warning  of  general  environmental  hazards  to 
man.  The  topics  of  current  interest  include:  1)  environmentally  influenced 
cancer  in  dogs  relative  to  the  level  of  industrialization  in  their  county  of 
residence;  2)  a  case-control  study  of  1500  cases  of  canine  mammary  neoplasms  to 
determine  risk  associated  with  age,  breed,  obesity,  prior  ovariohysterectomy  and 
prior  benign  mammary  neoplasia;  3)  the  epidemiologic  features  of  gastro-intesti- 
nal  cancers,  neoplasms  of  dental  tissue  and  prostatic  cancer  in  dogs;  4)  a  case- 
control  study  of  the  long  term  effects  of  Promone  in  dogs;  5)  a  morbidity  study 
about  dogs  exposed  to  kepone.  6)  cancer  morbidity  among  military  working  dogs 
compared  with  that  in  pet  German  Shepherds;  7)  osteosarcoma  in  dogs;  8)  splenic 
neoplasms  in  dogs. 
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Project  Description  ^ 

Objectives :  To  Investigate  the  distribution  of  cancer  and  related  conditions 
in  domestic  animals  In  order  to  1)  clarify  etiologic  factors  in  humans,  2) 
Identify  animal  models  useful  in  research,  and  3)  identify  sentinels  which 
may  act  as  early  predictors  of  environmental  hazards  to  man. 

Methods  Employed:  Animals  with  the  disease  under  Investigation  are  identified 
when  possible,  from  the  medical  abstract  records  sent  to  NCI's  Veterinary 
Medical  Data  Program.  A  comparison  popu1ation-at-r1sk  is  constructed  from  all 
patients  seen  by  participants  during  the  same  time  period  under  consideration. 
The  diseased  animals  are  characterized  by  relative  risk  techniques  for  various 
factors  (i.e.,  age,  breed,  sex).  Other  analytical  techniques  employed  may 
include  case-control  comparison  for  other  factors  associated  with  the  disease 
in  man.  Other  animals  under  study  are  identified,  wherever  the  resource  is 
available. 

Major  Findings:  A  study  of  canine  renal  carcinoma  indicates  there  is  no 
familial  susceptibility;  however,  a  male  predominance  was  evident  and 
resembled  the  age  pattern  of  risk  seen  in  humans. 

The  epidemiology  of  canine  ovarian  neoplasms  was  investigated;  the 
differential  frequency  between  epithelial  and  granulosa-theca  cell  tumors 
was  about  the  same  as  seen  in  women.  Two  pure  breeds  were  identified  with 
significantly  excessive  risk;  mongrel  dogs  were  spared  from  malignant      ^ 
tumors,  but  had  about  the  same  risk  for  benign  tumors  as  purebred  dogs.     ^ 

The  epidemiologic  features  of  perianal  gland  tumors  in  dogs  were  described. 
The  results  of  therapy  on  161  cases,  over  a  15  year  period,  indicate 
castration  without  excision  of  the  lesion  is  therapeutically  successful 
in  patients  with  benign  tumors. 

An  androgen-related  skeletal  herniation  (perineal  hernia)  in  dogs  was 
reported.  Therapeutic  evidence  indicates  herniorrhapy  accompanied  by 
orchiectomy  spares  the  dog  from  reherniation. 

A  study  of  congenital  hydrocephalus  in  dogs  indicates  size  of  the  breed  is 
negatively  correlated  with  risk,  that  is,  the  smaller  the  breed,  either  in 
weight  or  height,  the  greater  the  risk  for  the  condition. 

A  study  of  elbow  disease  in  dogs  shows  dysplasia  is  positively  correlated 
with  size  of  the  patient. 

A  study  of  patent  ductus  arteriosus  in  the  dog  indicates  certain  breeds 
have  a  familial  risk.  These  dog  families  are  potential  models  for  human 
research. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Experi- 
ments on  animals  and  the  use  of  knowledge  about  natural  occurring  disease  in 
animals  are  essential  to  progress  in  medical  research.  ^ 
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The  reason  for  the  male  predominance  of  human  renal  carcinoma  is  obscure. 
Environmental  factors,  such  as  tobacco  and  occupational  exposures,  have  been 
suggested;  however,  these  factors  cannot  account  for  the  male  excess  of 
renal  cancer  in  dogs.  The  risk  in  dogs  suggests  host  susceptibility 
including  the  endogenous  production  or  metabolism  of  sex  hormones.  The 
dog  appears  a  suitable  model  for  further  clarification  of  the  etiology  of 
renal  cancer  in  humans.  ' 

The  Pointer  breed  was  identified  with  a  familial  predisposition  for  ovarian 
epithelial  neoplasms  and  ovarian  malignancies  irrespective  of  histologic  cell 
type.  This  breed  also  expresses  a  significantly  high  risk  for  mammary  cancer. 
Cytogenetic  studies  of  this  breed  may  shed  light  on  the  mechanisms  responsible 
for  aggregations  of  ovarian  and  mammary  cancer  commonly  seen  in  human  families. 

Canine  perianal  gland  neoplasms  occur  6  times  more  often  in  the  male  than 
the  female  dog.  Studies  show  the  benign  tumor  has  androgen  binding-sites 
and  that  castration  is  the  easiest  and  most  successful  therapy. 

Perineal  herniation  in  the  dog  is  probably  a  hormonal  influenced  disease. 
As  such,  the  study  of  the  condition  may  lead  to  a  better  understanding  of 
hormone  related  disease  in  people. 

Canine  elbow  dysplasia  appears  associated  with  the  size  of  the  patient 

at  maturity.  It  may  be  yet  another  canine  disease  in  the  constellation  of 

skeletal  defects  related  to  rapid  growth. 

The  canine  experience  with  congenital  hydrocephalus  appears  similar  to 
that  seen  in  women  of  small  stature.  The  dog  may  be  an.  appropriate  model 
to  discern  the  mechanism  for  this  anomaly. 

Proposed  Course:  Data  about  environmentally  influenced  cancer  will  be 
analyzed  for  associations  which  may  offer  sentinels  of  low-dose  hazards  in 
man. 
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Hayes,  H.M.,  Jr.,  and  Wilson,  G.P.:  Hormone-dependent  neoplasms  of  the 
canine  perianal  gland.  Cancer  Res.  37:2068-2071,  1977. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  purpose  of  this  project  is  to  study  the  long-term  health  effects  of 
therapeutic  drugs  as  they  may  relate  to  carcinogenicity.  Cohort  studies  of 
exposed  groups  are  conducted,  as  well  as  case-control  studies  of  selected 
cancer  sites  which  involve  lifetime  drug  use  histories.  Emphasis  in  the  past 
year  has  been  on  the  evaluation  of  various  types  of  estrogenic  preparations, 
immunosuppressive  drugs,  and  cancer  chemotherapeutic  agents. 
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Project  Description  IF 

Objectives :   (1]  To  study  the  long-term  effects  of  therapeutic  drugs  in 
humans  in  order  to  identify  drugs  affecting  risk  of  malignancy,  and  the 
characteristics  of  these  risks.   (2)  To  review  what  is  known  about  the 
carcinogenic  potential  of  drugs,  in  order  to  identify  those  requiring  study 
in  humans. 

Studies  and  Methods  Employed:   (1)  A  retrospective  cohort  study  of  1,891 
women  treated  with  conjugated  equine  estrogens  for  the  menopause.  This  is 
a  study  of  women  so  treated  sometime  between  1940  and  1969  and  followed-up 
through  the  end  of  1972.  This  is  being  done  in  collaboration  with  a 
gynecologist  at  the  University  of  Louisville  and  investigators  in  the 
Department  of  Epidemiology  at  the  Harvard  School  of  Public  Health. 

(2)  A  prospective  cohort  study  of  oral  contraceptive  users,  also  done  in 
collaboration  with  investigators  at  the  Department  of  Epidemiology  at  the 
Harvard  School  of  Public  Health. 

(3)  Study  of  the  long  term  effects  of  the  immunosuppressive  drugs  described 
in  detail  in  Project  No.  Z01-CP-0441-U4-EEB,  "Immunologic  Factors  in  Cancer 
Etiology" . 

(4)  A  case-control  study  of  the  relationship  between  a  number  of  therapeutic 
drugs  and  the  risk  of  breast  cancer,  conducted  in  the  Pre-Paid  Health  Plan  in 
collaboration  with  the  Portland  (Oregon)  Regional  Kaiser  Permanente  Medical  ^ 
Group.   In  this  study,  437  cases  of  breast  cancer  diagnosed  in  this  plan  were^ 
matched  to  two  controls  for  each  (matched  to  the  corresponding  case  by  age, 
year  of  diagnosis,  postal  zip  area  of  residence,  and  duration  of  Health  Plan 
membership).  The  out-patient  medical  records  for  each  case  and  for  each 
control  were  obtained  and  relevant  information  abstracted.  Relevant  information 
emphasized  various  demographic  and  reproductive  variables,  as  well  as  informa- 
tion on  hypertension,  and  therapeutic  drugs.  Specific  attention  was  given  to 
estrogens,  oral  contraceptives,  reserpine,  spirolactone,  thyroid  hormones, 

and  the  major  and  minor  tranquilizers. 

(5)  Two  inter-related  studies  of  the  risk  of  a  second  malignancy  among  patients 
with  ovarian  cancer  were  analyzed.   In  the  first  study,  a  group  of  13,309 
ovarian  cancer  patients  treated  prior  to  the  era  of  aggressive  alkylating 
agent  therapy  were  studied  by  the  retrospective  cohort  method.  The  cancer 
experience  of  this  group  was  compared  to  that  expected  based  on  the  rates 
prevailing  in  the  general  population. 

(5)  A  study  of  patients  with  Hansen 's -disease.  The  predominant  mode  of 
therapy  of  these  individuals  for  a  number  of  years  has  been  the  drug  dapsone. 
This  drug  has  recently  been  implicated  as  a  carcinogen  in  the  bioassay 
program  of  the  NCI.   Patients  with  Hansen's  disease  are  also  of  interest  with 
respect  to  their  risk  of  malignancy  which  might  be  related  to  their  altered 
immunologic  state  (see  Project  No.  Z01-CP-04401-04-EEB) . 
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(7)  A  mortality  study  of  a  population  of  348  women  treated  with  isoniazid 
for  tuberculosis  and  followed  for  up  to  23  years  (12  years  mean). 

(8)  A  systematic  evaluation  of  adjuvant  drug  therapy  for  cancer  treatment 
has  been  implemented.  To  evaluate  the  potential  carcinogenic  effects  of 
various  modalities  in  the  treatment  of  cancer,  information  from  several 
NCI-supported  cancer  treatment  protocols  are  being  combined  and  analyzed. 

This  study  is  being  done  in  collaboration  with  the  Division  of  Cancer  Therapy. 
From  a  survey  of  NCI-funded  protocols,  a  number  of  cancer  treatment  trials 
were  selected  for  evaluation.  Protocol  chairmen  and  statisticians  were  con- 
tacted, available  data  were  evaluated,  and  abstract  forms  designed  to  obtain 
information  on  second  cancers  not  readily  available  from  computerized  data. 
Contact  has  been  made  with  the  following  surgical  adjuvant  groups:  The 
National  Surgical  Adjuvant  Breast  Project,  the  Gynecologic  Oncology  Group, 
Radiation  Therapy  Oncology  Group,  the  Eastern  Cooperative  Oncology  Group, 
the  Veterans  Administration  Surgical  Adjuvant  Group,  and  the  Gastrointestinal 
Tumor  Studies  Group.  Drugs  being  evaluated  include:  thioTEPA,  L-PAM,  MeCCNU, 
and  others.   In  addition,  a  letter  has  been  written  and  sent  to  all  protocol 
chairmen,  requesting  them  to  modify  existing  patients'  follow-up  forms  to 
include  specific  questions  on  the  occurrence  of  new  primary  cancer. 

(9)  A  follow-up  study  of  mortality  and  cancer  incidence  in  patients  treated 
with  alkylating  agents  for  rheumatoid  arthritis  has  been  initiated.  This  is 
being  done  in  collaboration  with  investigators  at  the  Cleveland  Clinic. 

Major  Findings:   (1)  The  use  of  conjugated  estrogens  as  replacement  therapy 
in  menopausal  women  is  associated  with  an  excess  risk  of  endometrial  cancer 
that  is  related  both  to  the  strength  of  the  medication  and  its  duration  of 
use.  There  is  a  deficit  of  non-reproductive  tract  tumors  in  this  group  of 
women,  attributable  mainly  to  a  deficit  of  cancers  within  the  gastrointestinal 
system. 

(2)  An  excess  risk  of  ovarian  cancer  is  present  in  a  large  group  of  women 
treated  with  conjugated  estrogens  as  replacement  therapy  for  the  menopause; 
however,  this  excess  appears  to  be  restricted  to  that  subgroup  of  women  who 
also  received  DES.  These  findings  are  consistent  with  laboratory  animal 
data  with  respect  to  DES,  and  with  time-trend  analyses  of  ovarian  cancer. 

(3)  The  use  of  oral  contraceptives  varies  with  social  and  reproductive 
characteristics  that  are  risk  indicators  for  many  diseases.  Oral  contra- 
ceptive use  was  associated  with  increased  risk  of  hospitalization  for 
thromboembolic  disease  (relative  risk  =  1.5}  and  for  mental  illness,  hyper- 
thyroidism, hypertension  and  cancer  of  the  uterine  cervix.  Oral  contraceptive 
users  were  hospitalized  for  many  non-life  treating  conditions  20%  to  40%  more 
frequently  than  were  nonusers. 

(4)  Use  of  immunosuppressive  drugs  by  kidney  transplant  recipients  is 
associated  with  a  250- fold  excess  risk  of  lymphoma,  and  lesser  excess  risks 
of  lung  cancer,  lower  urinary  tract  cancers,  soft  tissue  sarcomas,  cancers  of 
the  liver  and  bile  ducts,  and  malignant  melanoma,   (see  Project  No. 
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(5)  The  relative  risk  of  leukemia  among  patients  given  alkylating  agent 
therapy  for  ovarian  cancer  was  36  and  rose  to  171  for  those  patients  surviving 
the  first  two  years  of  follow-up.  No  excess  risk  of  leukemia  was  noted  among 
ovarian  cancer  patients  treated  prior  to  the  use  of  alkylating  agent  therapy. 
Among  survivors  of  ovarian  cancer,  excesses  were  also  noted  for  cancers  of 
the  breast  and  uterine  corpus.  These  excesses  appeared  to  be  independent  of 
the  therapy  given.  Excess  risk  of  lymphomas,  soft  tissue  sarcomas,  and  cancers 
of  the  bladder  were  also  noted,  and  appeared  to  be  attributable  to  radiation 
therapy,  txcess  risk  of  colon  cancer  appeared  in  two  time  intervals  in 
relation  to  the  diagnosis  of  ovarian  cancer.  The  early  excess  appeared  to 
be  independent  of  therapy,  while  the  later  excess  appeared  to  be  attributable 
to  radiation  therapy. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Drug  exposure  has  been  one  of  the  most  fruitful  areas  for  identification  of 
carcinogens  in  man  and  subsequent  opportunities  for  preventive  programs  and 
insights  into  the  biologic  mechanisms  in  cancer  etiology.   In  addition,  the 
studies  of  the  long-term  carcinogenic  effects  of  anti-tumor  durgs  is  an 
important  part  of  the  evaluation  of  the  efficacy  of  treatment  of  various 
malignancies  with  these  agents. 

Proposed  Course:   (1)  The  retrospective  cohort  study  of  menopausal  estrogen 
users  will  be  continued  and  updated,  and  further  analyses  done  on  cancer    ^^ 
incidence  and  mortality.  ^P 

(2)  The  data  from  the  breast  cancer  case-control  study  from  the  Kaiser/ 
Portland  Pre-Paid  Health  Plan  will  be  analyzed  and  written  up. 

(3)  A  recently  funded  three-year  contract  for  studies  of  environmental  cancer 
in  Pre-Paid  Health  Plans  will  get  under  way,  combining  data  from  two  of  the 
large  Kaiser  Pre-Paid  Health  Plans.  A  number  of  the  initial  hypotheses 
evaluated  will  relate  to  the  influence  of  therapeutic  drugs,  i.e.,  the 
relationship  of  estrogens  (particularly  DES)  to  ovarian  cancer,  the  influence 
of  estrogens  on  the  risk  of  colon  and  lung  cancers,  and  the  influence  of 
spironolone  on  the  risk  of  breast  cancer. 

(4)  Another  evaluation  of  the  relationship  between  a  number  of  drugs  and  the 
risk  of  breast  cancer  and  benign  breast  disease  will  be  attempted  through  the 
case-control  interview  study  done  in  conjunction  with  the  breast  cancer 
detection  and  demonstration  projects  (see  Project  No. ZOl-CP-04501-Ol-EEB 

for  a  more  complete  description). 

(5)  It  is  intended  to  continue  the  establishment  of  systematic  monitoring  of 
long-term  toxic  effects  (including  carcinogenicity)  of  a  number  of  therapeutic 
agents  used  in  the  treatment  of  specific  cancers.  This  will  be  done  in 
collaboration  with  the  Division  of  Cancer  Treatment,  as  outlined  in  the  methods. 
These  effects  will  be  supplemented,  where  appropriate  by  observational,  case- 
control  studies  of  specifically  suspect  constellations  of  double-primary     ^^ 

444 


Z01-CP-0441Z-02-EEB 

malignancies.  These  evaluations  will  involve  intensive  record  abstraction 
for  therapy  administered  to  patients  who  developed  certain  combinations  of 
primary  malignancies,  compared  to  those  with  the  same  first  primary  who  did 
not  develop  a  subsequent  malignancy. 

(6)  Analyses  will  be  done  of  the  risk  of  cancer  among  patients  with 
rheumatoid  arthritis,  who  were  treated  with  alkylating  agents.   In  addition, 
other  non-cancer  patient  groups  who  have  received  substantial  amounts  of 
immunosuppressive  or  cancer  chemotherapeutic  drugs  will  be  sought,  and  their 
cancer  risks  evaluated,  when  possible. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  objectives  of  this  project  are  to  identify  and  describe  the  environmental 
determinants  of  cancer,  particularly  within  areas  of  high  cancer  risk  in  the 
U.S.,  through  the  use  of  analytic  epidemiologic  techniques.  Toward  this  end, 
the  Branch  has  initiated  a  series  of  case-control  studies  designed  to  test  a 
number  of  hypotheses  regarding  the  origins  of  cancer.  Begun  this  year  and 
presently  ongoing  are  studies  of  lung  cancer  in  northeast  Florida  and  Tidewater 
Virginia;  colon  cancer  in  rural  Nebraska;  liver  cancer  in  southeast  Texas; 
bladder  cancer  in  rural  New  England;  esophageal  cancer  in  Washington,  D.C.;  and 
nasal  and  oral  cancer  in  North  Carolina,  all  areas  of  exceptionally  high  risk 
for  these  tumors.  A  case-control  study  of  lung  cancer  in  coastal  Georgia  was 
Completed  during  the  year.  Data  from  the  approximately  1300  interviews  revealed 
la  significantly  increased  risk  for  this  cancer  associated  with  shipyard  employ- 
ment during  World  War  II  that  was  not  accounted  for  by  other  occupational  expo- J 
sures  or  by  cigarette  smoking.  " 
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Project  Description 


Objectives: 


To  identify  and  describe  the  environmental  determinants  of  cancer  in  areas  of 
the  United  States  where  cancer  rates  are  high. 

Methods  Employed: 

Field  studies  are  conducted  in  areas  of  the  country  vjhere  cancer  rates  are 
high  andetiologic  hypotheses  can  be  tested.  The  studies  are  generally  case- 
control  (retrospective)  investigations  whereby  cancer  patients  and  controls, 
or  their  next-of-kin  in  the  event  they  had  died,  are  interviewed  regarding 
lifetime  histories  of  residence,  occupation,  tobacco  consumption,  diet,  and 
medical  or  other  factors.  Comparison  of  responses  between  the  cases  and  con- 
trols are  then  made  by  analytical  epidemiological  techniques  to  identify,  esti- 
mate and  evaluate  cancer  risk  factors.  When  a  particular  suspect  environmen- 
tal or  occupational  exposure  among  a  well-defined  population  group  is  recog- 
nized, cohort  (prospective)  investigations  may  be  initiated  to  determine  the 
group's  cancer  experience.  Often  both  the  case-control  interview  and  the  co- 
hort studies  are  preceded  by  reviews  of  appropriate  death  certificates  and 
medical  records  for  cancer  cases  and  controls  for  comparisons  of  avai''able 
information. 

)    Major  Findings: 

A  series  of  case-control  investigations  are  ongoing  in  areas  of  the  U.S.  where 
mortality  rates  for  particular  tumors  are  high.  The  major  study  completed  dur- 
ing the  year  was  an  investigation  of  lung  cancer  in  coastal  Georgia,  where  a 
significantly  increased  risk  associated  with  employment  in  area  shipyards  dur- 
ing World  War  II  was  found.  The  excess  risk,  on  the  order  of  60?',  was  not  ac- 
counted for  by  other  occupational  exposure  or  by  cigarette  smoking,  and  vas 
seen  among  both  white  and  black  men  in  Brunswick  and  in  Savannah,  where  large 
shipyards  were  in  operation  during  the  war.  Case-control  interview  studies 
of  respiratory  cancer  are  now  in  progress  in  Jacksonville,  Florida  and  in 
Tidewater  Virginia  to  further  uncover  reasons  for  the  high  rates  of  lung  cancer 
in  coastal  areas  of  the  U.S.  Also  addressing  this  issue  is  a  medical  record 
and  death  certificate  review  in  Bath,  Maine,  an  area  at  high  lung  cancer  risk 
and  with  a  large  shipbuilding  industry.  Preliminary  results  indicate  a  more 
than  doubled  frequency  of  shipyard  employment  reported  on  the  records  of  cancer 
cases  than  controls.  The  results  of  these  analytic  studies  suggest  that  the 
high  respiratory  cancer  rates  observed  in  many  U.S.  counties  with  large  war- 
time shipyards  may  in  fact  be  due,  at  least  in  part,  to  shipyard  exposures  to 
asbestos  or  other  agents. 

Lung  cancer,  along  with  cancer  of  the  bladder  and  pancreas,  was  also  the  focus 
of  a  large  death  certificate  review  in  southern  Louisiana  where  rates  for  all 
3  of  these  tumors  are  high.  A  search  of  nearly  10,000  certificates,  done  by 
staff  at  the  Tulane  Medical  School  under  contract  to  the  Branch,  is  nearing 
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completion.  Analyses  are  just  beginning,  but  initial  indications  suggest  tha^ 
cultural  as  well  as  industrial  patterns  may  play  a  role  in  the  elevated  lung 
cancer,with  Acadians,  particularly  those  beyond  age  65,  seemingly  at  increased 
risk  of  this  tumor.  To  obtain  more  detailed  information  on  characteristics  of 
cancer  patients  in  Louisiana,  the  Branch  is  collaborating  with  the  EPA  in  ini- 
tiating case-control  interview  studies  there  for  lung,  pancreas,  and  stomach 
cancers.  An  interview  investigation  of  lung  cancer  is  also  beginning  in  eastern 
Pennsylvania,  where  a  large  nonferrous  metal  smelter  is  located.  Data  from 
this  survey  will  be  linked  with  studies  into  the  smelter-cancer  relationship 
being  conducted  by  other  federal  (CDC,  EPA,  NIOSH)  and  state  agencies. 

Field  studies  of  other  cancers  are  underway.  Colorectal  cancer  cases  and  con- 
trols in  2  rural  Nebraska  counties  with  exceptionally  high  mortality  rates  are 
being  interviewed  to  evaluate  environmental  vs.  genetic  risk  factors  for  large 
bowel  cancer.  The  cancer  cases  are  particularly  elderly,  suggesting  that  a 
cohort  effect  might  in  part  explain  the  area's  high  rates.  Bladder  cancer 
rates  are  particularly  high  in  rural  New  England,  and  plans  are  now  being  im- 
plemented to  conduct  epidemiologic  studies  there.   In  conjunction  with  the  FDA, 
the  Branch  is  carrying  out  a  mammoth  case-control  study  (3500  cases,  with  7000 
controls)  of  bladder  cancer  to  evaluate  the  possible  effects  of  saccharin, 
occupation,  smoking,  and  other  factors  for  this  cancer.  The  geographic  areas 
studied  include  New  Jersey,  New  Orleans,  Detroit  and  Connecticut--all  with  high 
bladder  cancer  mortality  rates. 

Esophageal  cancer  is  relatively  rare  among  whites,  yet  this  tumor  accounts  foi^^ 
more  deaths  than  any  except  lung  and  prostate  cancers  among  black  men  in     ^ 
Washington,  D.C.  To  attempt  to  uncover  reasons  for  this  excess,  a  reporting 
network  was  established  so  that  newly  diagnosed  cases  at  the  8  largest  hospitals 
in  Washington  could  be  rapidly  identified  and  interviewed.  The  system  is  now 
functioning,  with  expectations  that  60  cases  and  120  controls  will  be  interviewed 
during  the  coming  year.  Data  on  residence,  occupation,  tobacco  and  alcohol, 
and  diet  from  these  interviews,  and  from  additional  interviews  with  next-of-kin 
of  persons  who  died  of  esophageal  cancer  and  other  causes  since  1975,  should 
provide  some  clues  for  the  elevated  mortality  in  Washington's  black  population. 

A  correlation  study  revealed  that  nasal  cancer  mortality  was  high  in  counties 
with  furniture  manufacturing  industries.  Subsequent  examinations  of  death 
certificates  from  North  Carolina,  where  the  industry  is  most  heavily  concen- 
trated, showed  a  four-fold  excess  of  this  tumor  associated  with  individuals 
for  whom  furniture  manufacturing  was  listed  on  the  certificate  as  the  usual 
occupation.  Although  nasal  cancer  is  rare,  and  the  number  of  cases  small  and 
spread  over  a  fairly  wide  geographic  area,  interviews  (by  telephone)  of  recent 
cases  in  Virginia  and  North  Carolina  are  being  conducted  to  further  quantify 
risk  factors  for  this  cancer. 

Also  in  the  South,  a  case-control  study  of  oral  cancer  is  being  conducted  in 
collaboration  with  the  University  of  North  Carolina,  to  identify  whether  to- 
bacco (in  the  form  of  snuff),  occupation,  or  other  factors  may  be  responsible 
for  the  high  rates  for  this  cancer  among  Southern  women.  ^ 
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Staff  members  of  the  Branch  are  collaborating  with  the  W.  W.  Cross  Cancer 
Institute  in  Edmonton,  Canada  in  a  large  case^control  study  of  breast  cancer 
in  Edmonton,  Canada  in  the  Canadian  province  of  Alberta,  where  rates  for  breast 
cancer  are  among  the  highest  in  the  world.  The  study  is  unique  in  that  nearly 
all  cases  throughout  the  province  are  interviewed  by  the  Institute,  and  a  system 
exists  (through  the  Alberta  Health  Care  Insurance  Commission  which  covers  the 
entire  population)  to  identify  and  interview  population-based  controls;  thus, 
some  of  the  biases  in  hospital -based  studies  can  be  avoided,  and  new  information 
on  interactive  effects  of  risk  factors  for  breast  cancer  can  be  obtained, 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

These  studies  allow  us  to  test  hypotheses  regarding  the  etiology  of  cancer  in 
the  United  States.  Answers  obtained  may  lead  to  the  recognition  of  cancer 
hazards,  and  may  directly  suggest  actions  that  need  be  taken  to  reduce  or 
prevent  the  exceptional  rates  of  cancer  occurrence  in  certain  areas  of  the 
country. 

Proposed  Course: 

Field  studies  in  areas  where  cancer  rates  are  high  will  continue.  Analysis  of 
the  Georgia  lung  cancer  interviews  and  Louisiana  death  certificates  will  be 
completed  during  the  year.  Interviewing  will  be  completed  in  Nebraska,  Virginia, 
and  Alberta,  with  statistical  analyses  of  the  collected  data  being  initiated, 
and  will  continue  through  the  year  in  Jacksonville,  Washington,  North  Carolina, 
rural  New  England,  Texas,  Louisiana  and  Pennsylvania.-,  Results  from  these  on^ 
going  studies  will  help  suggest  where  further  epidemiologic  research  will  be 
worthwhile. 

Collaborative  studies  with  other  governmental  agencies  (EPA,  CDC,  NIOSH,  FDA, 
NCHS)  will  continue  to  be  expanded,  so  that  a  coordinated  approach  to  field 
studies  of  cancer  in  the  U.S.  will  be  established  with  each  agency  contributing 
according  to  its  strength. 

Publications 

Blot,  W.J.,  Harrington,  J.M. ,  Toledo,  A.,  Hoover,  R. ,  Heath,  C.W.,  Jr.. ,- and 
Fraumeni,  J.F.,  Jr.:  Lung  cancer  and  World  War  II  shipyard  employment, 
N.  Engl.  J.  Med,  in  press. 

Harrington,  J.M.,  Blot,  W.J.,  Hoover,  R. ,  Housworth,  W,J.,  Heath,  C.W.,  Jr., 
and  Fraumeni,  J.F.,  Jr.:  Lung  cancer  in  coastal  Georgia:  A  death  certificate 
analysis  of  occupation.  J.  Natl.  Cancer  Inst.  60:  295-298,  1978. 

Brinton,  L.A.,  Blot,  W.J.,  Stone,  B.J.,  and  Fraumeni,  J.F.,  Jr.:  A  death  cer- 
tificate analysis  of  nasal  cancer  among  furniture  workers  in  North  Carolina, 
Cancer  Res.  37:  3473-3474,  1977. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

This  project  concerns  identification  of  unusual  patterns  of  cancer  within 
specific  occupational  groups  that  may  be  indicative  of  exposure  to  hazards  in 
the  work  environment.  Study  groups  are  selected  for  a  variety  of  reasons  in- 
cluding 1)  known  or  potential  exposure  to  established  or  suspect  carcinogenic 
substances,  2)  prior  case  reports  and  case-control  studies  suggesting  an  unusual 
cancer  experience  for  the  group,  3)  availability  of  existing  sources  of  data  for 
defining  a  population-at-risk.  Data  sources  include  employment  and  death 
records  maintained  by  companies,  membership  and  death  listings  maintained  by 
labor  unions  and  professional  organizations,  and  state  licensing  records. 
Studies  underway  include  cohort  mortality  studies  of  persons  employed  in  dry 
cleaning  establishments,  machinists,  foundry  workers  and  pest  control  operators. 
Proportionate  mortality  studies  are  being  conducted  for  workers  in  the  petro- 
chemical industry,  pharmaceutical  and  biological  manufacturing,  chromate 
painters,  leather  workers  and  metal  workers. 
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Project  Description 

Objectives: 

Identification  of  occupational  groups  at  high  risk  of  cancer  for  specific 
sites,  thereby  leading  to  the  identification  of  carcinogenic  materials  in 
the  work  environment. 

Methods  Employed: 

Cancer  mortality  patterns  are  determined  through  long-term  follow-up  of 
persons  employed  in  specific  plants,  industries  and  occupations.  Propor- 
tionate mortality  studies  are  conducted  when  population  data  is  unavailable. 
Case-control  studies  of  decedents  dying  from  a  particular  cancer  site  ys_. 
other  causes  are  carried  out  in  certain  geographic  areas  utilizing  occupa- 
tional data  from  death  certificates  and  other  sources.  Follow-up  resources 
for  cohort  studies  include  the  Social  Security  Administration,  state  motor 
vehicle  bureaus,  state  vital  statistics  offices,  and  post  office  change  of 
address  notices.  The  cancer  mortality  experience  of  study  groups  is  usually 
compared  to  that  of  the  general  population  (geographically  specific,  if 
possible).  In  some  instances,  comparisons  are  made  with  other  industrial 
populations. 

Major  Findings: 

The  attached  list  shows  occupational  cancer  studies  already  in  progress  and  ^ 
others  that  are  under  consideration.  Many  of  these  studies  began  in  the 
recent  past  and  require  extended  time  periods  before  final  results  are 
obtained;  however,  preliminary  findings  are  available  for  some  of  them: 

1.  Further  analysis  of  cancer  mortality  among  machinists  exposed  to  cutting 
oil  mists  indicates  that  the  previous  suggestion  of  an  increase  for 
gastrointestinal  cancer  is  entirely  due  to  cancers  of  the  stomach  and 
large  intestine,  and  is  associated  with  a  latent  period  of  over  25  years. 
No  other  sites  are  found  to  occur  with  an  unusual  frequency  in  this 
occupational  group. 

2.  An  investigation  of  grey  iron  foundry  workers  indicates  increased  mor- 
tality for  respiratory  and  digestive  cancer  among  those  employed  more 
than  five  years,  but  responsible  agent(s)  have  not  been  identified. 
These  results  are  consistent  with  previous  findings  for  this  occupational 
group. 

3.  Analysis  of  a  limited  set  of  mortality  data  for  persons  employed  in 
laundry  and  dry  cleaning  shops  suggests  an  increase  in  cancer  deaths, 
particularly  malignancies  of  the  lung,  liver,  and  leukemia.  These 
initial  findings  will  be  eventually  supplemented  by  a  more  complete 
survey  of  mortality  patterns  in  a  large  cohort  of  dry  cleaners. 
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4  Preliminary  results  from  an  analysis  of  deaths  among  pharmaceutical 
workers  indicate  excess  mortality  for  several  cancer  sites.  The  increase 
is  confined  to  certain  occupational  sub-categones  for  some  sites  and 
appears  in  all  job  categories  for  other  sites.  Variation  in  patterns  of 
fatal  disease  among  male  and  female  workers  may  reflect  differences  in 
the  contributions  of  occupational  and  non-occupational  factors. 

5  A  proportionate  cancer  mortality  analysis  of  Government  Printing  Office 
employees  dying  between  1948  and  1977  revealed  significant  excesses  of  ^ 
colon  cancer  (relative  risk  =  1.4)  and  multiple  myeloma  (relative  risk  - 
2  4)  and  suggestive  excesses  of  tumors  of  the  GI  tract  (including  liver), 
skin,  hematopoietic  system  and  bladder.  Currently  under  analysis  is  the 
relationship  between  cancer  occurrence  and  specific  job  categories 
within  the  Government  Printing  Office. 

5   Preliminary  results  from  an  analysis  of  occupational  data  for  206  patients 
with  histologically  verified  mycosis  fungoides  suggest  an  unusual  fre- 
quency of  exposure  to  toxic  substances,  particularly  heavy  metals  and 
petro-chemical . 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Studies  of  the  cancer  experience  of  working  populations  have  provided  much  of 
the  information  known  about  chemical  carcinogenesis  in  man.  Occupational 
groups  may  be  regarded  as  indicators  in  evaluating  possible  hazards  to  the 
general  population,  since  exposures  are  generally  heavier  and  well  defined, 
and  carcinogenic  response  is  usually  associated  with  a  shorter  latency 
period. 

Proposed  Course: 

An  increasing  number  of  industrial  populations  will  require  epidemiologic 
study  as  leads  are  developed  from  clinical  and  laboratory  observations.  It 
is  intended  to  become  involved  in  additional  studies  of  occupational  groups 
to  assess  their  cancer  risks.  In  addition  to  evaluating  cancer  risks  among 
exposed  workers,  studies  of  possible  mutagenic  and  teratogenic  effects  may 
be  planned.  These  would  elicit  information  on  pregnancy  outcomes  (mis- 
carriages, fetal  deaths,  congenital  malformations)  among  women  occupationally 
exposed  to  potentially  carcinogenic  substances,  and  wives  of  male  workers  in 
similar  work  environments. 

Publications 


Decoufle,  P.:  Cancer  Risks  Associated  with  Employment  in  the  Leather  and 
Leather  Products  Industry.  Arch. Environ. Health.  (In  press) 

Decoufle,  P.:  Letter  to  the  Editor--Statistically  Speaking.  J.Occup.Med. 
19:582-585,  1977. 

Decoufle,  P.:  Further  Analysis  of  Cancer  Mortality  Patterns  .Among  Workers 
Exposed  to  Cutting  Oil  Mists.  J.Natl .Cancer. Inst.   (In  press) 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  objective  of  this   project   is   to  examine  cancer  incidence  and  mortal ity 
among   populations  exposed  to  varying  amounts   of  ionizing  and  non-ionizing 
radiation.      Groups   from  which   useful    data  can   be  obtained   include  the 
Japanese  A-bomb   survivors,    patients   exposed  to   high-dose  medical    diagnostic 
radiation   and   to  therapeutic   radiation,  workers  witti   histories  of 
occupational    exposures   to   radiation,   and  the   populations  of  SEER   reporting 
areas  with  different  levels  of  solar  UV   radiation.      The   listed  project 
members  all    have   individual    research  interests   in     radiation-induced 
cancer.      One  of  the  aims  of  establishing  this   new  project   is   to  provide 
a   framework   for  increased   interaction  and  cross-fertilization  of  ideas. 
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Project  Description         Z01-CP-04481-02-EEB 
Objectives : 

To  examine  cancer  incidence  and  mortality  in  populations  exposed  to  ionizing 
and  non-ionizing  radiation,  to  identify  specific  radiation-caused  cancers, 
and  to  characterize  the  nature  of  their  dependence  on  radiation  dose  and 
other  factors. 

Methods  Employed: 

1.  Studies  of  Japanese  A-bomb  survivors-.  These  studies  utilize  the  resources 
of  the  Atomic  Bomb  Casualty  Commission  (ABCC)  and  its  successor  organization, 
the  Radiation  Effects  Research  Foundation  (RERF),  and  are  based  on  the  Life- 
span Study  (LSS)  sample  of  82,332  A-bomb  survivors  and  25,542  non-exposed 
controls  resident  in  Hiroshima  and  Nagasaki  in  1950.  Several  of  these  studies 
were  begun  while  the  participating  project  members  were  employees  of  RERF, 

and  others  utilize  intermediate  results  of  these  studies  or  published  ABCC 
reports. 

a.  The  analysis  of  mortality  by  cause  of  death  during  1950-1974,  as 
given  on  death  certificates  and  amplified  by  autopsy  and  tumor  registry 
information  was  completed. 

b.  The  evidence  from  the  mortality  experience  was  analyzed  with  respect 
to  a  non-specific  aging  effect  of  ionizing  radiation.  Results  were  pre- 
sented at  the  International  Atomic  Energy  Agency  (IAEA)  Symposium  on  Late 
Effects  of  Ionizing  Radiation,  in  Vienna. 

c.  Analyses  of  female  breast  cancer  incidence  during  1950-1969  resulted 
in  direct  evidence  for  low-dose  risk  and  on  the  shape  of  the  dose  response 
curve. 

d.  An  analysis  was  made  of  temporal  distributions  of  radiogenic  leukemia, 
lung  cancer,  and  breast  cancer  among  A-bomb  survivors. 

e.  An  evaluation  has  been  made  of  the  LSS  series  evidence  regarding  the 
relative  biological  effects  of  neutron,  as  compared  to  gamma,  irradiation 
on  various  organs. 

f.  Negotiations  to  initiate  a  collaborative  study  with  RERF  on  inter- 
actions that  may  exist  between  radiation  and  other  breast  cancer  risk 
factors  have  proceeded  and  seem  to  be  near  to  a  successful  conclusion, 
although  formal  approval  has  not  yet  been  received. 

g.  The  pathologic  features  of  radiogenic  breast  cancers  in  the  LSS  sample 
have  been  studied. 

h.  A  study  has  been  completed  describing  the  exposures  to  medical  X-rays 
among  A-bomb  survivors,  and  comparing  exposure  levels  with  respect  to 
A-bomb  radiation  dose  and  between  A-bomb  survivors  and  the  general  popu- 
lation. This  information  may  influence  dose  response  estimation  for 
radiogenic  cancers. 

2.  Studies  of  patients  with  histories  of  medical  exposure  to  radiation. 

a.  Paralled  analyses  with  respect  to  dose  have  been  performed  of  breast 
cancer  incidence  among  Japanese  A-bomb  survivors,  U.S.  TB  patients  given 
multiple  chest  fluoroscopies,  and  U.S.  women  given  radiation  therapy  for 
acute  postpartum  mastitis. 

b.  The  follow-up  of  women  exposed  to  multiple  fluoroscopic  chest  examin- 


459 


Z01-CP-04481-02-EEB 
ations  in  conjuction  with  pneumothorax  treatment  of  tuberculosis  is  con- 
tinuing. — I 

c.  The  fluoroscopic  exposure  data  havealso  been  analyzed  to  see  if     ^ 
sensitivity  to  radiation  carcinogenesis  may  vary  with  host  factors. 

d.  Also  continuing  is  the  follow-up  study  to  evaluate  risk  of  thyroid 
tumors  among  persons  exposed  in  childhood  to  tracer  doses  of  131-1  for 
thyroid  uptake  tests  (in  collaboration  with  the  Bureau  of  Radiological 
Health/FDA). 

e.  A  collaborative  effort  has  begun  with  Dr.  George  Hutchison  of  the 
Harvard  University  School  of  Public  Health  to  evaluate  the  risk  of 
leukemia  among  patients  treated  with  large  doses  of  radiation  for  cervical 
cancer.  The  Branch  is  analyzing  data  from  the  10-year  follow-up  evaluation 
of  over  30,000  women  treated  in  29  radiotherapy  centers  in  many  different 
countries.   Plans  are   being  considered  to  extend  the  follow-up  and  to 
evaluate  the  risk  of  other  radiogenic  cancers. 

f.  A  study  of  890  children  irradiated  for  enlarged  tonsils,  and  matched 
controls,  has  begun  in  collaboration  with  Children's  Hospital  in  Boston. 
The  risk  of  thyroid  cancer  and  other  malignancies  will  be  evaluated. 

g.  flinor  statistical  assistance  has  been  given  the  Bureau  of  Radiological 
Health/FDA  in  evaluating  the  risk  of  mal  ignancies  following  therapeutic 
doses  of  131-1  in  the  treatment  of  hyperthyroidism. 

h.  The  End  Results  Program  and  a  survey  of  70  medical  centers  were  used 
to  identify  patients  treated  for  ovarian  cancer.   In  addition  to  evaluating 
the  carcinogenicity  of  alkylating  chemotherapeutic  agents,  radiation 
treatment  was  also  evaluated  as  a  possible  cause  of  new  primary  cancers, 
i.  The  following  additional  projects  are  currently  being  evaluated  for 
feasibility:  "i 

(1)  Risk  of  breast  cancer  in  patients  who  received  yearly  mammograp^ 
screenings  at  M.D.  Anderson  Hospital  and  Tumor  Institute  with  the 
relatively  high-dose  Egan  technique. 

(2)  Risk  of  breast  cancer  in  women  who  were  treated  by  X-ray  in  a 
Philadelphia  hospital  for  inflammatory  diseases  of  the  breast. 

(3)  The  interaction  of  smoking  and  radiation  on  lung  cancer  mortality 
among  U.S.  uranium  miners. 

(4)  Expansion  of  the  Massachusetts  fluoroscopy  series  on  breast 
cancer  incidence  to  include  all  patients  treated  in  the  7  major  TB 
hospitals. 

Studies  of  patients  with  histories  of  occupational  exposure  to  ionizing 
radiation . 

a.  A  project  member  (C.  Land)  was  included  in  a  group  of  epidemiologists 
and  statisticians  requested  by  the  Department  of  Energy  to  evaluate  a 
published  proportional  mortality  study  of  cancer  and  radiation  dose  among 
workers  at  the  Hanford  Atomic  Energy  Works. 

b.  A  collaboration  is  under  way  with  the  Bureau  of  Radiological  Health/FDA 
in  a  mortality  analysis  of  former  members  of  the  American  College  of 
Radiology  and  the  College  of  American  Pathologists. 

c.  Sputum  cytology  data  on  uranium  miners,  controlling  for  radiation 
exposure  and  cigarette  smoking,  have  been  analyzed.  This  has  been  a 
collaborative  effort  with  Dr.  Victor  Archer  of  NIOSH  and  Dr.  Geno 
Saccomanno  of  Grand  Junction,  Colorado. 
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4.  Population  studies  of  environmental  radiation  exposures. 

a.  Natural  background  radiation  data  (both  cosmic  and  terrestrial)  have 
been  obtained  for  all  urban  and  non-urban  regions  in  the  United  States. 
These  regions  are  being  made  compatible  with  county  mortality  data, and 
correlations  between  natural  background  radiation  exposure  and  cancer 
mortality  are  being  made. 

b.  In  collaboration  with  the  Biometry  Branch,  a  study  was  initiated  to 
clarify  the  role  of  solar  UV  radiation  in  the  development  of  non-melanoma 
skin  cancer,  by  means  of  a  demographic  survey  using  SEER  tumor  registries 
around  the  country,  and  a  case-control  study  to  clarify  the  influence  of 
various  host  and  environmental  cofactors. 

5.  Case  reports.  Several  staff  members  have  evaluated  cases  of  apparent 
radiation-induced  breast  cancers  occurring  in  patients  treated  for  thymic 

enlargement  and  for  Wilms'  tumor. 

6.  Symposium  on  Radiation  Carcinogenesis.   Preliminary  arrangements  for  a 
symposium  on  Radiation  Carcinogenesis  have  begun.  The  purpose  will  be  to  have 
principal  investigators  who  conducted  major  human  epidemiologic  studies  of 
radiation  and  cancer  summarize  their  findings,  present  current  work, and  suggest 
areas  for  future  research. 

7.  Consultant  activities  and  service  on  expert  committees.   Project  members 
have  served  as  consultants  or  committee  members  for  the  National  Council  on 
Radiation  Protection,  the  Department  of  Energy,  the  Environ- 
mental Protection  Agency,  the  National  Academy  of  Sciences-National  Research 
Council's  Advisory  Committee  on  the  Biological  Effects  of  Ionizing  Radiation, 
and  the  Interfederal  Biological  and  Climatic  Effects  Research  Program  Task 
Force. 

Major  Findings: 

1.  New  cancers  have  been  added  to  the  list  of  those  caused  by  the  ionizing 
radiations  from  the  1945  A-bombs.  These  are  the  lymphomas  and  cancers  of  the 
esophagus,  stomach,  and  urinary  organs.   In  addition,  suspicion  is  cast  on 
other  cancers,  especially  cancers  of  other  digestive  organs.  The  effect  of 
age  at  exposure  is  strong,  but  varies  according  to  site.  Solid  tumors,  as  a 
group,  now  outweigh  leukemia  as  a  radiation  effect  in  terms  of  absolute  risk. 
In  general,  the  radiation  effect  appears  stronger  in  Hiroshima,  suggesting 
that  neutrons  are  more  effective  as  carcinogens  than  gamma  rays.  Cancer  is 
clearly  the  major  late  mortality  effect  of  A-bomb  radiation.   A  non- 
specific aging  effect  is  not  supported  by  the  data. 

2.  The  dose  response  function  for  radiogenic  breast  cancer  among  A-bomb  sur- 
vivors appears  to  be  linear,  at  least  in  the  range  10-200  rads.   It  may  curve 
downward  above  200  rads,  but  the  data  are  equivocal.  Although  radiobiological 
theory  suggests  a  dose-response  relationship  that  curves  upward  at  low  doses, 
the  available  data  at  low  doses  are  not  strong  enough  to  support  such  a  model, 
i.e.,  one  that  includes  both  a  linear  and  a  quadratic  term.  The  prudent 
approach  for  estimating  radiogenic  risks  is  to  assume  a  linear  dose  response 

at  low  doses. 
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3.  Comparisons  of  breast  cancer  risk  estimates  between  Japanese  A-bomb  sur- 
vivors and  Western  women  with  histories  of  exposure  to  medical  irradiation  ^ 
give  remarkably  consistent  estimates  of  absolute  risk  for  women  exposed  at  t^f 
same  ages.  Unfortunately,  data  on  women  exposed  after  age  40  are  strong  only 
for  the  A-bomb  survivors,  whose  breast  cancer  response  may  have  been  affected 
by  radiation-induced,  changes  in  ovarian  hormone  levels  at  ages  near  natural 
menopause.   If  the  available  data  from  Western  women  avq.   pooled  to  estimate 
risk,  the  linear  model  estimates  are  10.2  ±  3.8  excess  cases/10'^  women  per  rad 
per  year  or  a  1%  increase  in  relative  risk  per  rad,  for  women  exposed  between 
the  ages  of  10  and  19,  and  7.0  ±2.3  excess  cases/lO^WY-rad,  or  0.46'o  increase 
in  natural  risk,  for  women  exposed  after  age  20.  The  estimated  risks,  assuming 
a  model  in  which  high  doses  kill  or  sterilize  cells  rather  than  transform  them, 
Av^   23.0/106WY-rad  or  1.1%   for  ages  10-19  at  exposure  and  8.2/106wY-rad  or 
0.55;o  for  ages  20+  at  exposure. 

4.  While  leukemia  has  exhibited  a  dose-dependent  "wave"  of  increased  incidence, 
depending  upon  age  at  exposure  as  well  as  dose,  breast  and  lung  cancer  show 

no  such  pattern.   It  is  suggested  that  the  mechanisms  of  carcinogenesis  are 
fundamentally  different,  that  the  two  solid  tumors  require  age-related  events, 
in  addition  to  radiation,  before  they  can  occur  clinically. 

5.  For  radiation-induced  leukemia,  RBE  of  neutrons  appears  to  increase  with 
decreasing  dose,  RBE  =  45/1/  neutron  dose  in  rads .  Some  other  cancers, 
notably  stomach  cancer,  appear  to  conform  to  this  general  pattern,  although  the 
precise  relationship  may  not  be  the  same.  Breast  cancer  may  be  unusual  in 
that  the  most  likely  RBE  value  is  one. 

5.  The  excess  cancer  mortality  and  related  findings  in  the  Hanford  plutoniuirj^ 
workers  by  Mancuso,  Stewart,  and  Kneale  (Health  Physics  33:369-384,  1977)  are^ 
flawed  by  failure  to  adjust  for  possible  confounding  factors  such  as  age  at 
death  and  date  of  death,  and  by  ad  hoc  analytic  procedures  that  could  not  be 
justified;  however,  excess  mortality  from  pancreatic  cancer  and  multiple 
myeloma  was  confirmed  by  the  reanalysis  undertaken  at  the  request  of  DOE. 

7.  The  analysis  of  the  patients  who  received  multiple  fluoroscopies  reaffirms 
that  repeated,  relatively  low  radiation  doses  pose  some  future  risk  of  breast 
cancer,  that  the  risk  may  be  cumulative,  and  that  multiple  radiation  doses 
may  convey  the  same  breast  cancer  risk  as  a  single  exposure  of  the  same  total 
dose.  A  recent  analysis  on  the  interaction  of  radiation  with  breast  cancer 
risk  factors  has  suggested  that  proliferating  breast  tissue  is  particularly 
sensitive  to  the  carcinogenic  effects  of  ionizing  radiation  and  that  menarche 
and  pregnancy  are  times  of  particular  vulnerability. 

3.  A  methodology  was  developed  to  estimate  cumul ative. breast  dose  and  breast 
cancer  risk  for  women  exposed  to  repeated  fluoroscopic  chest  examinations 
during  air  collapse  therapy  for  pulmonary  tuberculosis.  Breast  size  and  com- 
position, patient  orientation.  X-ray  field  size  and  location,  beam  quality, 
type  of  examination,  machine  exposure  rate,  and  exposure  time  during  fluoro- 
scopic examination  were  considered.  The  best  estimate  for  the  risk  of  radi- 
ation-induced cancer  for  women  living  longer  than  10  years  after  initial 
fluoroscopic  exposure  was  5.2  excess  cancers/lO^WY-rad  with  90"  confidence 
limits  of  2.8  and  10.7/106WY-rad. 
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9.  Two  case  studies  suggest  that  genetic  factors  may  predispose  inaiviauals 

to  radiogenic  cancer.  A  22-year-old  woman,  whose  mother  had  died  at  age  32 

of  bilateral  breast  cancer,  developed  breast  cancer  15  years  after  radiotherapy 

for  metastatic  Wilms'  tumor.  A  young  man  with  a  strong  family  history  of 

.  cancer,  who  had  been  irradiated  as  a  child  for  thymic  enlargement  subsequently 

developed  breast  cancer. 

10.   Follow-up  surveys  of  patients  with  ovarian  cancer  revealed  excesses  of 
second  primary  cancers  of  the  colon  and  bladder  that  were  possibly  radiation 
related.  Among  6,596  patients  receiving  radiation  therapy,  33  colon  cancer 
deaths  occurred  (versus  17.0  expected)  and  9  bladder  cancer  deaths  (versus  3.2 
expected).  Among  6,713  patients  who  did  not  receive  radiation  therapy,  30 
colon  cancer  deaths  occurred  (versus  23.3  expected)  and  2  bladder  cancer 
deaths  (versus  4.7  expected). 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

Information  about  the  carcinogenic  effects  of  radiation  is  required  in  order 
to  minimize  risk  while  taking  advantage  of  its  benefits  in  medical,  economic, 
and  recreational  activities.   Epidemiological  data  relating  cancer  incidence 
and  mortality  to  radiation  exposure,  especially  with  good  information  on 
dose  and  timing  of  exposure,  can  influence  theories  of  carcinogenesis  and 
motivate  useful  experimental  research. 

Proposed  Course: 

Although  radiation  is  general  ly assumed  to  cause  cancers  of  all  sites,  the 
causal  relation  is  firmly  established  for  a  fairly  limited  number.  Studies 
of  large  groups  of  patients  exposed  to  therapeutic  doses  of  medical  radiation, 
like  the  cervical  and  ovarian  cancer  patients  now  being  followed  by  the  Branch, 
offer  some  promise  of  establishing  new  radiogenic  cancers  and  strengthening 
the  evidence  for  others. 

Once  a  cancer  has  been  identified  as  a  radiation  effect,  interest 
focuses  on  the  way  in  which  risk  depends  on  dose,  fractionization  and  pro- 
traction of  exposure,  type  of  radiation,  the  influence  of  host  factors  such 
as  age  at  exposure,  and  interactions  with  other  risk  factors.  Exposure  to 
ionizing  radiation  is  a  necessary  consequence  of  many  activities  associated 
with  medical  treatment  and  diagnosis,  energy  production,  and  mining  and  manu- 
facturing; therefore,  it  is  not  enough  to  know  that  radiation  can  cause 
cancer  of  certain  sites.   It  is  necessary  to  describe  quantitatively  the 
relationship  between  radiation  and  cancer  risk  so  that  risks  can  be  weighed 
against  the  benefits  associated  with  radiation  exposure.  Ongoing  studies  of 
A-bomb  survivors,  fluoroscopy  patients,  patients  irradiated  for  enlarged  ton- 
sils, for  breast  disease,  or  for  treatment  of  cervical  and  ovarian  cancer,  and 
of  occupational ly  exposed  groups,  as  described  above, 'may  provide  information 
which  will  refine  risk  estimates. 

Although  the  mechanisms  of  radiogenic  cancer  are  not  well  understood, 
there  is  reason  to  believe  that  they  are  simpler  (or  purer)  than  those  cor- 
responding to  chemical  carcinogenesis,  and  that  epidemiological  investigations 
of  irradiated  populations,  combined  with  a  knowledge  of  experimental  radiation 
carcinogenesis  and  radiobiological  theory,  is  a  promising  path  to  eventually 
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understanding  carcinogenesis  in  general.  The  studies  described  above  of 

latent  pe'^iod,  dose  response,  and  interactions  with  host  factors  and  other 

risk  fact  's  therefore  have  basic  implications  for  theories  of  carcinogenes^ 

It  is  hoped  that  the  planned  symposium  on  radiation  carcinogenesis  may  con-^ 

tribute  insights  into  fundamental  mechanisms  of  carcinogenesis. 

It  is  hoped  that  a  masters  level  research  assistant  and  a  lower  level 

statistical  clerk  may  be  made  available  next  year  to  assist  with  the  expanded 

program. 
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Project  Description 

Objectives: 

To  develop,  adapt,  expand,  and  evaluate  methodological  procedures  useful  in 
epidemiologic  studies  of  cancer. 

Methods  Employed: 

Basic  research  is  undertaken  on  statistical  techniques  which  are  useful  in  a 

variety  of  epidemiologic  settings.  Computational  algorithms  are  developed  as 

necessary,  and  the  methods  are  applied  to  epidemiologic  data  generated  and 

collected  by  investigators  in  the  Environmental  Epidemiology  Branch  and  else- 
v/here. 

r^ajor  Findings: 

A  study  of  design  considerations  in  epidemiologic  cohort  studies  confirmed 
that  choosing  unequal  (as  opposed  to  equal)  numbers  of  exposed  and  unexposed 
subjects  may  result  in  more  precise  estimates  of  relative  risk,  and  provided 
a  formula  of  how  to  optimize  the  exposed-to-unexposed  ratio.  "Studies  were 
conducted  on  estimation  and  inferential  techniques  in  case-control  studies. 
Ciie  involved  distinctions  between  definitions  for  synergy  and  interaction, 
and  provided  methods  for  estimating  and  testing  each.  Another  study  considered 
the  general  problem  of  estimation  and  inference  based  on  likelihood  methods. 

A  report  was  prepared  describing  complexities  of  conducting  an  epidemiologic 
cohort  study,  and  documenting  the  procedures  necessary  to  follow-up  a  cohort 
of  women  treated  for  pulmonary  tuberculosis  in  order  to  determine  their  sub- 
sequent breast  cancer  experience.  The  assembly  of  a  library  of  computer  pro- 
grams was  continued,  and  an  instructive  text  was  written  on  the  uses  of  pro- 
grammable pocket  calculators  in  epidemiologic  research,  providing  concise 
descriptions  of  epidemiologic  methods  and  the  computer  programs  to  carry  them 
out.  Reviews  discussing  methodological  issues  in  epidemiologic  research  were 
written.  A  bilateral  U.S. -Japan  Conference  on  "Biostatistics  and  the  Study  of 
Human  Cancer,"  was  held  in  Japan  under  the  direction  of  Branch  staff.  The 
conference  brought  together  American  biostatisticians  with  Japanese  mathema- 
ticians and  epidemiologists  to  discuss  the  implementation  o'f  statistical 
methods  in  cancer  research  in  both  Japan  and  the  United  States.  The  proceedings 
of  the  conference  should  serve  as  a  valuable  reference  source  of  up-to-date 
methods  in  epidemiological  research. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Research  in  statistical  methodology  will  enable  broader,  more  refined  analyses 
of  the  epidemiologic  studies  carried  on  by  members  of  the  Branch  as  well  as 
epidemiologists  in  other  institutions. 
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Methods  development  and  adaptation  will  continue,  with  particular  emphasis  on 
techniques  applicable  to  the  Branch's  analytical  epidemiologic  studies  program. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  purpose  of  this  project  is  to  utilize  the  case-control ,  interview  methodology 
to  do  in-depth  evaluations  of  specific  cancer  sites.  By  the  nature  of  this 
method,     the  exposures  evaluated  include  many  of  the  exposure  categories 
under  which  other  Branch  studies  are  listed;  however,  either  because  there  are 
numerous  etiologic  hypotheses  to  be  tested,  or  because  a  tumor  deserved  an 
in-depth  evaluation  in  an  attempt  to  generate  hypotheses ,  these  types  of 
studies  cover  a  number  of  different  exposure  categories,  and  are  therefore 
considered  as  a  separate  program  area. 
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Project  Description  ■ 

Objectives:  (1)  To  identify  tumor  sites  for  which  there  are  a  number  of 
or  unusual  demographic  associations  indicate  the  necessity  to  evaluate  a  broad 
range  of  potential  exposures.  (2)  To  identify  populations  in  which  these 
in-depth  case-control  evaluations  can  be  most  efficiently  carried"  out.  (3) 
To  design,  conduct,  and  analyze  these  intensive  case-control  evaluations. 

Studies  and  Methods  Employed:  (1)  A  case-control  study  of  the  first 
breast  cancer  cases  identified  in  the  Breast  Cancer  Detection  and 
Demonstration  Project.  A  questionnaire  was  sent  to  these  cases  and  also  to  a 
matched  sample  of  patients  who  were  diagnosed  with  benign  breast  disease,  and 
to  a  matched  series  of  patients  who  received  normal  screening  evaluations. 
The  questionnaire  concentrated  on  reproductive, and  other  endocrine-related 
risk  factors  as  well  as  the  use  of  oral  contraceptives  and  menopausal 
estrogens. 

(2)  A  case-control  interview  study  involving  the  home  interview  of  2,000 
breast  cancer  cases  detected  in  the  Breast  Cancer  Detection  Demonstration 
Project  along  with  2,000  patients  diagnosed  with  benign  breast  disease,  as 
well  as  2,000  patients  who  received  normal  screening  evaluations.  The 
interview  concentrates  on  a  number  of  reproductive  variables,  as  well  as  a 
family  history  of  cancer,  and  on  other  established  breast  cancer  risk 
factors,  and  includes  an  extensive  evaluation  of  the  use  of  menopausal 
estrogens,  oral  contraceptives,  thyroid  medications,  antihypertensives,  and 
tranquilizers.  m 

(3)  A  large  collaborative  study  of  bladder  cancer.  This  study  will  obtain 
information  from  the  State  Department  of  Health  in  New  Jersey  and  10 
centers  that  comprise  the  Surveillance,  Epidemiology,  and  End  Results 
(SEER)  network  of  the  Biometry  Branch  of  the  NCI.  Three  thousand  newly- 
diagnosed,  incident  cases  of  bladder  cancer  from  the  defined  geographic  areas 
will  be  identified  throughout  the  next  year.  These  patients  and  6,000 
controls,  drawn  from  a  probability  sample  of  the  general  population  will 

be  interviewed.  The  questionnaire  covers  tobacco  exposures,  occupational 
histories,  sources  of  drinking  water,  use  of  artificial  sweeteners,  use  of 
hair  dyes,  and  other  exposures.  The  Food  and  Drug  Administration  is 
collaborating  with  NCI  in  this  study.  The  data  collection  began  in  March, 
1973  and  will  continue  through  March,  1979. 

(4)  A  case-control  study  of  non-Hodgkin's  lymphoma.  This  study  includes 
approximately  125  cases  treated  at  the  NIH  Clinical  Center.  The  comparison 
group  are  all  the  siblings  of  these  cases  —  approximately  300  in  number. 
The  questionnaire  obtains  detailed  information  concerning  life-time  occupa- 
tional history,  residential  histories,  lifetime  use  of  a  number  of 
therapeutic  drugs,  and  detailed  medical  and  family  histories. 

(5)  A  study  is  currently  being  designed  which  will  include  interviewing  of 
patients  with  testicular  cancer,  controls,  and  the  mothers 

of  each,  in  an  attempt  to  identify  risk  factors  for  this  cancer  in         ^ 
young  men.   It  is  our  intention  to  interview  cases  of  testicular  fl 
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cancer  arising  in  the  military  services  and  treated 

at  the  two  major  military  hospitals  in  the  Washington  area  over  the  course 

of  the  last  several  years.  Patients  hospitalized  for  other  illnesses 

will  be  selected  as  a  comparison  population  and  will  receive  a  similar 

interview.  Mothers  of  both  cases  and  controls  will  be  interviewed  via  the 

telephone  in  order  to  obtain  detailed  prenatal  exposure  histories,  as  well 

as  information  from  early  childhood.  The  major  emphasis  of  both 

interviews  will  be  drug  exposures  during  pregnancy,  therapeutic  and  other  drug 

exposures  as  a  child  and  young  adult,  occupational  exposures,  and  detailed 

medical  history  (genital  tract  abnormalities,  childhood  illnesses,  etc.) 

The  study  is  being  designed  in  collaboration  with  investigators  at  the 

Harvard  School  of  Public  Health,  so  that  the  data  will  be  collected  in  a 

manrceir  similar  to  a  study  that  this  Institution  is  conducting  in  Boston. 

It  is  our  hope  that  we  will  be  able  to  pool  the  data  obtained  to  evaluate 

those  hypotheses  requiring  substantial  numbers  of  cases. 

Major  Findings:  This  is  a  new  project  area,  and  the  only  study  which  has 
completed  data  collection  and  been  analyzed  is  the  first  one  mentioned. 
In  that  study  the  following  observations  have  been  made  thus  far: 

To  examine  whether  the  usual  risk  factors  for  breast  cancer  apply 
to  individuals  participating  in  screening  programs,  mailed 
questionnaire  data  were  obtained  from  405  breast  cancer  cases 
identified  during  the  first  two  years  of  operation  of  the  Breast 
Cancer  Detection  Demonstration  Project  (BCDDP)  and  from  a  sample 
of  1156  normal  screenees  (response  rate  =  88%).  Nearly  all  of 
the  recognized  risk  factors  were  seen  in  this  population.  The 
relative  risk  (RR)  of  breast  cancer  was  3.5  among  women  whose 
mother  was  also  affected  (p<0.01).  In  addition,  risk  was  elevated 
for  women  reporting  early  menarche,  late  menopause,  nulliparity, 
late  age  at  first  birth,  and  increased  weight.  Risk  was  not 
increased  in  women  with  a  prior  breast  biopsy  (RR=0.8),  but  was 
excessive  for  those  with  more  than  one  biopsy  (RR=2.0).  No 
association  with  thyroid  medications  or  menopausal  estrogens 
was  found.  Among  menopausal  women,  non-statistical"'y  significant 
elevations  in  risk  were  noted  for  long-term  users  {<_  5  years) 
of  oral  contraceptives  (RR=1.5  for  women  with  a  natural  menopause 
and,  RR=2.2  for  those  with  a  surgical  menopause).  Among  the 
natural -menopause  women,  the  excess  risk  was  restricted  to  those 
using  the  pill  in  the  presence  of  breast  cancer  risk  factors, 
i_e. ,a  history  of  previous  breast  biopsy,  family  history  of 
breast  cancer,  and  late  age  at  first  birth.  Although  based  on 
small  numbers,  the  results  indicate  the  need  for  further  study 
of  women  with  extended  periods  of  pill  use,  particularly  when 
accompanied  by  other  known  risk  factors. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  case-control  method  of  epidemiologic  research  is  a  major,  cost- 
effective  tool  in  identifying  environmental  causes  of  cancer.   Indeed,  it 
was  through  this  mechanism  that  the  relationship  between  smoking  and  lung 
cancer  was  first  identified,  along  with  a  number  of  other  important 
associations.  By  identifying  sites  of  malignancy  for  which  there  are 
a  number  of  potential,  testable  hypotheses,  an  effective  evaluation  of 
these  hypotheses  can  be  accomplished  by  this  method.  Currently  we  are  also 

testing  a  number  of  major  hypotheses  of  national  significance  to 
biomedical  research  and  prevention  programs.  These  hypotheses  involve 
the  relationship  between  artificial  sweetener  use  and  bladder  cancer, 
the  relationship  between  specific  occupational  exposures  and  bladder 
cancer,  the  relationship  between  lower-tar  cigarettes  and  bladder  cancer, 
the  relationship  between  estrogens  and  breast  cancer,  the  relationship 
between  oral  contraceptives  and  breast  cancer,  the  relationship  between 
certain  therapeutic  drug  exposures  and  non-Hodgkin's  lymphoma,  and  the 
relationship  between  exposures  to  other  individuals  who  have  lymphoma 
and  the  subsequent  risk  of  non-Hodgkin's  lymphoma.  By  continuing  to 
identify  such  testable  hypotheses,  solid  epidemiologic  evidence  can  be 
added  to  the  decision  making  processes  in  research  and  prevention 
for  these  and  similarly  important  issues. 

Proposed  Course:  (1)  The  large-scale  interview  studies  of  breast  cancer 
and  bladder  cancer  will  continue,  with  data  collection  occurring  during 
this  fiscal  year  and  into  the  next.  At  the  close  of  data  collection, 
analyses  will  be  performed  to  evaluate  the  numerous  potential  hypotheses 
covered  by  these  questionnaires. 

(2)  The  data  collection  phase  of  the  study  of  non-Hodgkin's  lymphoma 

has  just  about  been  completed.  The  data  will  be  analyzed  over  the  course 
of  the  next  several  months. 

(3)  The  testicular  cancer  study  will  be  designed,  pilot  tested,  and 
implemented. 

(4)  Continuous  evaluations  will  be  made  of  numerous  tumor  sites  in 
order  to  identify  those  tumors  for  which  intensive  case-;:ontrol  studies 
would  b3  the  most  appropriate  next  step  in  evaluating  potential  etiologic 
hypotheses.  Avenues  for  appropirately  achieving  these  case-control  . 
evaluations  will  be  explored. 

Publ i cations 


Brinton,  L.A.,  Williams,  R.R.,  Hoover,  R.N.,  Stegens , 'N.L. ,  Feinleib,  M. , 
Fraumeni ,  J.F.,  Jr.:  Breast  cancer  risk  factors  among  screening  program 
participants.  J  Natl  Cancer  Inst.  In  Press. 
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CONTRACT  NARRATIVE 

ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH,  DCCP 

Fiscal  Year  1978 

ASSOCIATION  OF  VETERINARY  MEDICAL  DATA  PROGRAM  PARTICIPANTS,  INC.  (NOl-CP-81028) 

Title:  Animal  morbidity/mortality  survey  of  colleges  of  veterinary  medicine 
in  North  America. 

Contractor's  Project  Director:  Lloyd  C.  Helper,  D.V.M. 

Project  Officer:  Howard  M.  Hayes,  Jr.,. D.V.M. 

Objectives :   1.  To  provide  zoographical ,  morbidity,  mortality,  and  cancer 
data  about  domestic  animals  seen  at  veterinary  college  teaching  facilities 
in  the  U.S.  and  Canada. 

2.  To  provide  an  orderly  transition  of  the  VMDP  system  from  the  operation, 
direction,  and  maintenance  of  the  National  Cancer  Institute  to  a  not-for- 
profit  corporation,  formed  by  the  participants,  thereby  not  disrupting  the 
availability  of  data  and  permitting  continuity. 

3.  To  improve  the  quality,  increase  the  content  (i.e.,  zip  code  of  abode  of 
each  patient),  and  expand  the  data  sources  (add  new  and  previously  non-partic- 
ipating veterinary  institutions  to  the  program). 

4.  To  collaborate,  assist,  and  promote  investigations  into  the  etiology  of 
cancer  in  domestic  animals. 

Methods  Employed:  The  source  of  data  will  be  abstracts  of  medical  records 
about  each  patient  admitted  to  20  North  American  veterinary  university  teaching 
hospitals.  The  coding  scheme  for  diagnoses  and  operative  procedures  performed 
will  follow  that  outlined  in  the  Standard  Nomenclature  of  Veterinary  Diseases 
and  Operations,  2nd  edition.  These  records  will  contain  identifying  codes  for 
the  institution,  attending  clinician  and  patient,  age,  species,  breed,  sex, 
and  weight  of  the  animal.  They  also  contain  codes  for  diagnoses,  operations, 
types  of  laboratory  studies,  and  discharge  status,  and  indicate  the  date  of 
discharge.  All  of  the  above  are  to  be  coded  in  the  standard  manner  described 
in  the  VMDP  User's  Guide  dated  July,  1976.   In  addition,  zip  code  information 
for  patient  location  will  be  added  to  new  records  by  the  end  of  the  first 
contract  year,  in  order  to  enable  proper  allocation  of  animals  to  the  environ- 
ment from  which  they  come.  Also,  after  the  first  contract  year,  the  limit 
on  diagnosis  fields  will  be  raised  to  5,  and  the  limit  on  operation  fields 
will  be  raised  to  4. 

Data  will  be  provided  to  NCI  annually  on  digital  magnetic  tape  in  a  suitable 
standard  format.  Summary  tabulations  by  institution  will  be  provided  quarterly, 
and  an  overall  summary  tabulation  will  be  provided  annually,  as  part  of  this 
contract.   In  addition,  special  search  and  analysis  tasks  will  be  performed 
on  request. 

The  VMDP  will  be  administered  by  a  consortium  of  North  American  Colleges  of 

473 


Veterinary  Medicine.  The  consortium  is  called  the  Association  of  VMDP 
participants  (A-VMDP-P),  Inc.,  which  is  a  not-for-profit  corporation  charters - 
under  the  laws  of  the  State  of  Illinois.  ^ 

The  Association  consists  of  representatives  of  each  participating  veterinary 
institution.  The  Association  is  run  by  an  Executive  Board  whose  menbers  are 
elected  by  the  participating  institution.  The  Executive  Board  consists  of 
the  President,  immediate  Past-President,  President-Elect,  Secretary,  and 
Treasurer  of  the  Corporation,  the  Program  Director  of  the  VMDP  (ex-officio 
and  appointed  by  the  Executive  Board),  and  a  Medical  Records  Administrator 
ex-officio  and  elected  by  the  Medical  Records  Administrator  at  the  participating 
institutions. 

The  Executive  Board,  in  addition  to  running  the  Association,  will  also  set 
and  enforce  standards  for  data  submission  by  the  participants;  set  guidelines   ! 
for  administration  of  the  VMDP,  direct  the  work  of  the  Program  Director; 
receive  and  make  recommendations  on  applications  for  membership  in  the 
Association;  arrange  for  the  annual  meeting  of  the  Association;  and  direct 
the  management  of  funds  held  by  the  Association. 

The  Program  Director  will  administer  the  Veterinary  Medical  Data  Base  within 
the  policies  and  guidelines  set  forth  by  the  Executive  Board. 

The  content  of  the  data  base  will  be  increased,  as  previously  noted,  by  adding 
such  items  as  zip  code  of  the  animal's  abode  (thereby  providing  the  NCI  with 
the  capability  of  locale  determination  for  epidemiological  purposes  and  to 
enable  correlations  with  human  disease  studies);  increase  in  the  number  of 
diagnosis  fields  reported,  and  increase  in  number  of  operations  reported.   ^  | 

To  stimulate  and  enhance  the  use  of  the  VMDP  in  cancer  studies  by  clinicians 
and  other  researchers  at  the  veterinary  institutions,  guide! ines,  and  procedures 
for  retrieval,  requests  will  be  developed  and  published,  subject  to  approval 
of  the  Executive  Board;  and  the  availability  of  this  unique  data  base  for 
use  as  a  research  tool  will  be  publicized  through  descriptive  papers  and 
feature  items  in  professional  journals  and  society  newsletters,  as  well  as 
via  presentations  at  conferences  and  symposia. 

Because  the  continued  success  and  viability  of  the  VMDP  depend  on  its  fruitful 
use  in  cancer  studies  and  other  research  activities,  and  these  in  turn  depend 
on  the  continuance  of  data  submission  through  the  collaboration  of  a  large 
number  of  institutions,  it  is  vitally  important  that  communication  and 
cooperation  among  these  institutions  be  nurtured  and  encouraged. 

Major  Findings:  This  project  was  initiated  in  May,  1978.  Data  are  being 
collected  and  will  be  analyzed  by  NCI  in  the  near  future. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institution: 
Pet  animals  (e.g.,  dogs  and  cats)  share  their  owner's  environment;  however 
they  are  not  directly  exposed  to  occupational  carcinogens  nor  tobacco.  These 
two  factors  presently  bias  most  human  studies  in  the  effects  of  low  level 
environmental  carcinogens.   Pet  animals  may  well  act  as  sentinels  for 
similar  human  cancer  risks  providing  investigators  can  monitor  and  quantify 
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the  occurrence  of  cancer  in  animals. 

Proposed  Course:  Analyze  the  forthcoming  data  in  a  manner  similar  to  that 
already  ongoing  with  NCI  data  pruchased  from  14  North  American  veterinary 
universities. 

Date  Contract  Initiated:  May,  1978. 

Current  Annual  Level :  $150,000 
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Boston  university  medical  center  (noi-cp-71029)  ^ 
^ ^ 

Title:  A  Case-Control  Study  of  Carcinoma  of  the  Endometrium  in  Relation  to  ^* 
Lifetime  Exposure  to  Exogenous  Female  Hormones. 

Contractor's  Project  Director:  Dennis  Slone,  M.D. 

Project  Officer  (NCI) :  Robert  N.  Hoover,  M.D. 

Objectives:  To  assess  the  risk  of  endometrial  cancer  associated  with  the 
use  of  drugs  containing  female  hormonal  preparations,  primarily  estrogens. 

Methods :  This  is  a  multi-institutional  case-control  study.  The 
cases  will  be  endometrial  cancer  cases  diagnosed  in  hospitals  in  Boston,  Kansas 
City,  and  Tucson  which  are  also  participating  in  the  large  FDA-sponsored 
surveillance  of  adverse  drug  reactions.  Four  controls  will  be  selected  for 
each  case,  matched  to  the  case  for  age  and  race.  Two  of  these  controls 
will  be  women  hospitalized  for  acute  benign  conditions  and  will  have  been 
obtained  in  the  routine  collection  of  information  for  the  FDA  study.  The 
two  other  controls  will  be  specifically  selected  as  women  with  other  cancers, 
excluding  those  of  the  breast  and  female  genital  tract.  Lifetime  history  of 
female  hormone  use,  for  a  variety  of  indications,  will  be  obtained  for  both 
cases  and  controls,  as  will  information  relating  to  a  number  of  potential 
confounding  factors.  The  pathology  specimens  from  the  cases  will  be 
submitted  to  a  pathologist  for  his  review  without  knowledge  of  exposure  status. 
In  situ  cancers  will  be  excluded  from  this  study. 

Major  Findings :  The  case  and  control  ascertainment  and  interviewing  portion  ^^ 
of  the  survey  is  still  ongoing.  Preliminary  analyses  of  the  data  collected 
thus  far  replicate  the  already  observed  association  of  estrogens  with  risk  of 
this  tumor,  with  evidence  of  a  dose  response  relationship. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Drug 
exposure  has  been  one  of  the  most  fruitful  areas  for  identification  of 
carcinogens  in  man  and  subsequent  opportunities  for  preventive  programs  and 
insights  into  biologic  mechanisms  in  cancer  etiology.  The  current  massive 
exposure  of  the  population  to  steroid  hormones  also  mandates  the  appropriate 
evaluation  of  the  long-term  health  effects  of  this  practice,  particularly 
in  view  of  recent  findings  associating  these  agents  with  excess  risk  of 
endometrial  cancer.  Two  points  need  particular  emphasis:  (1)  Information 
on  a  large  enough  number  of  cases  so  that  risk  assessments  could  be  made 
specific  for  some  of  the  more  advanced  stages  of  this  cancer;  and  (2)  Large 
enough  numbers  need  to  be  assessed  in  order  to  evaluate  the  influence  of 
other  agents  (oral  contraceptives)  and  other  therapeutic  regimens. 

Proposed  Course  :  The  methods  employed  during  this  year  will  be 
continued. 

Date  Contract  Initiated:  May  1,  1977 

Current  Annual  Level :  $35,478 
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BUREAU  OF  THE  CENSUS  (Y01-CP-705Q1) 

Title:  County  Population  Estimates  by  Age,  Race,  and  Sex  for  the  1970's 

Principal  Investigator:  Richard  Engels,  Assistant  Chief,  Populations  Divi- 
sion 

Project  Officer  (NCI):  Thomas  J.  Mason,  Ph.D. 

Objectives:  This  agreement  covers  the  experimental  development  of  estimat- 
ing methodology  and  the  preparation  of  estimates  of  the  resident  population 
for  all  United  States  counties  by  age,  race,  and  sex  for  each  year,  1970 
through  1975  (July  1). 

Methods:  The  county  units  provided  will  either  be  identical  with  the  units 
used  by  the  National  Cancer  Institute  in  its  publication  of  1950-70  mortal- 
ity data,  or  subsets  thereof.  The  estimates  will  be  by  age  (5-year  groups 
to  85  years  and  over),  cross-classified  by  sex  and  race  (two  groups:  White, 
and  Black  and  Other  Races).  The  initial  model  design  will  produce  estimates 
for  the  age  groups  65-69,  70-74,  and  75  and  over,  and  if  the  data  prove  to 
be  of  acceptable  quality,  the  age  range  will  be  extended  accordingly. 

Major  Findings:  The  contractor  has  provided  the  NCI  with  preliminary 
estimates  of  population  by  age,  race,  and  sex  for  individual  counties  in 
the  United  States  by  calendar  year  from  1970  through  1975.  These  estimates 
are  currently  undergoing  testing  with  regard  to  their  comparability  with 
earlier  population  estimates  which  have  been  utilized  by  the  NCI.  It  is 
currently  estimated  that  this  work  will  be  completed  within  the  next  month, 
and  that  estimates  for  county  populations  for  the  calendar  year  1976  will 
be  available  to  the  NCI  by  October  of  1978. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  There 
is  no  readily  available  source  of  population  estimates  at  the  county  level 
for  the  time  period  in  question,  1970  through  1975.  These  populations  are 
vital  to  the  continuance  of  investigations  concerning  the  geographic  dis- 
tribution of  malignancy  in  the  United  States  which  the  Environmental  Epidemi- 
ology Branch  has  developed  over  the  past  several  years. 

Proposed  Course:  This  project  represents  the  first  step  in  a  program 
designed  to  produce  annual  population  estimates  on  a  regular  basis  in  the 
detail  specified,  so  as  to  meet  the  needs  of  the  National  Cancer  Institute, 
A  continuing  relationship  with  the  National  Cancer  Institute  in  reviewing 
and  improving  the  estimating  methodology  is  foreseen,  and  the  Bureau  of  the 
Census  is  engaged  in  a  cooperative  effort  with  State  agencies  to  improve  the 
methodology  and  strengthen  the  estimates. 

Date  Contract  Initiated:  January  10,  1977 

Current  Annual  Level:  $50,000 
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BUREAU  OF  RADIOLOGICAL  HEALTH  (VOl-CP-70506 ) 

131 
Title:  Follow-up  Studies  in  Cancer:  Childhood  Exposure  to  "  Iodine  Thyroi 


1 


Uptake  Tests. 
Contractor's  Project  Director:  Frank  E.  Lundin,  M.D. 

Project  Officer  (NCI):  Charles  E.  Land,  Ph.D. 

131 
Objectives:  This  is  a  follow-up  study  of  5500  patients  given     Iodine 

thyroid  uptake  tests  at  age  15  or  younger  during  the  period  1946-1967.  The 

primary  study  objective  is  to  determine  whether  any  long-term  radiation 

effects,  thyroid  cancer  in  particular,  are  associated  with  these  radiation 

exposures. 

Methods  Employed:   In  addition  to  the  5500  exposed  patients,  sibling  and 
hospital  controls  in  equal  numbers  are  also  to  be  selected  and  followed. 
Follow-up  is  to  be  by  mail  questionnaire,  except  that  in  the  case  of  patients 
no  longer  living,  death  certificates  will  be  obtained  and  causes  of  death 
validated  through  hospital  records. 

Major  Findings:  The  major  portion  of  this  report  period  was  spent  in  enlisting 
hospitals  into  the  study  and  performing  medical  and  dosimetry  data  collection 
at  the  particpating  centers.  Activities  included: 

1.  Negotiating  a  contract  extension  with  Research  Triangle  Institute 
(RTI)  for  data  collection. 

2.  Negotiating  an  extension  of  the  Interagency  Agreement  with  the  ^• 
Nuclear  Regulatory  Commission  to  provide  additional  funding  for  the  ^^ 
project. 

3.  The  following  Medical  Centers  and  personnel  were  visited  during  this 
period  in  an  effort  to  gain  their  cooperation  in  this  effort:  Cleveland 
Clinic,  Cleveland,  Ohio;  University  Hospital,  Cleveland,  Ohio;  Miami 
Valley  Hospital,  Dayton,  Ohio;  Children's  Hospital,  Columbus,  Ohio; 
Washington  University  Hospital,  St.  Louis,  Missouri;  Kansas  City 
Osteopathic  Hospital,  Kansas  City,  Missouri;  Columbia  Presbyterian 
Hospital,  New  York  City,  New  York;  Johns  Hopkins  University  Hospital, 
Baltimore,  Maryland;  and  Dr.  John  Sinkey  (office),  Toledo,  Ohio. 

4.  Listing  and  record  abstracting  of  potential  study  patients  in  both 
exposed  and  comparison  groups,  was  begun  and  is  continuing  in  the 
following  centers:  Menorah  Medical  Center,  Kansas  City,  Missouri; 
University  of  Kansas  Medical  Center,  Kansas  City,  Kansas;  University  of 
St.  Louis  Hospital,  St.  Louis,  Missouri;  University  of  California  at 

San  Francisco,  California;  Cincinnati  General  Hospital,  Cincinnati,  Ohio; 
University  of  Iowa  Hospital,  Iowa  City,  Iowa;  Washington  University 
Medical  Center,  St.  Louis,  Missouri;  Miami  Valley  Hospital,  Dayton, 
Ohio;  and  Dr.  John  Sinkey  (office),  Toledo,  Ohio. 

A  total  of  1,227  medical  abstracts  for  exposed  patients  and  thyroid  function 
test  controls  were  completed  at  Menorah  Medical  Center,  Kansas  City; 
University  of  California  Hospital;  and  St.  Louis  University  Hospital. 

5.  Submitted  package  for  0MB  clearance  of  letters  and  questionnaires 
to  be  used  in  the  mail  survey. 
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6.  Obtained  approval  of  the  letters  to  be  used  in  the  study  from  the 
FDA  Research  Involving  Human  Subjects  Committee. 
The  major  problem  during  this  period  was  the  delay  encountered  in 
obtaining  0MB  clearance,  but  clearance  was  obtained  by  May  15,  1978. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Follow-up  studies  of  persons  with  histories  of  thyroid  exposure  to  ionizing 
radiation  have  established  that  increased  incidence  of  benign  and  malignant 
tumors  is  a  long-term  radiation  effect.  Exposure  during  childhood  appears 
to  have  more  effect  than  comparable  exposures  during  adulthood.  While  most 
of  the  data  pertain  to  external  sources  of  radiation,  a  greatly  increased 
incidence  of  thyroid  nodules  was  observed  in  Marshallese  children  who  ingested 
radioactive  iodine  from  H-bomb  fal lout, 'with  consequent  very   high  doses  to 
the  thyroid  from  internal  beta-particle  emitters.  There  is  some  evidence 
that  the  tumorigenic  effect  per  rad  from  internal  beta-particle  emitters  is 
less  than  that  from  external  sources.  The  use  of  the  isotope  1-131  as  a 
diagnostic  tool  for  medical  examination  of  the  throid  represents  a  current 
possible  hazard  to  tested  patients,  and  has  created  a  population  of  exposed 
individuals  for  which  this  hazard  can  be  evaluated. 

Proposed  Course:  1)  to  continue  1 isting  and  abstracting  in  centers  where  this 
activity  is  currently  being  done,  and  start  listing  and  abstracting  in  those 
other  centers  that  have  agreed  to  participate  in  this  effort;  2)  to  begin 
selection  of  diagnostic  controls;  3)  to  visit  other  centers  to  gain  their 
cooperation  in  the  study;  4)  to  begin  location  and  follow-up  of  those  persons 
eligible  for  follow-up. 

Date  Contract  Initiated:  May  1,  1977 

Current  Annual  Level :  $100,000.  No  payment  was  made  during  the  current 
fiscal  year,  at  the  request  of  NCI.  At  the  contractor's  request,  the  agree- 
ment is  to  be  extended  for  another  year  so  that  the  total  amount  of  funding 
from  NCI  will  be  the  same  as  originally  planned. 
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CASE  WESTERN  RESERVE  UNIVERSITY  (N01-CP-43201 )  ^ 

Title:  Follow-up  of  Children  Who  Received  Very  Early  in  Life  Polio  Vaccine  ^^ 
Inadvertently  Containing  SV  40 

Contractor's  Project  Director:  Edward  A.  Mortimer,  Jr.,  M.D. 

Project  Officer  (NCI):  George  J.  Burton,  Ph.D. 

Objective:  This  contract  has  been  supported  by  the  National  Cancer 
Institute  (NCI)  for  the  past  14  years.  The  objective  has  been  to  determine 
whether  or  not  inadvertent  inoculation  of  1,073  newborn  infants  with  various 
titers  of  Simian  Virus  40  (SV  40)  in  polio  vaccine  administered  orally  or 
intramuscularly  is  associated  with  increased  mortality  from  cancer  among 
those  inoculated.  Basically,  this  contract  has  involved  follow-up  of  this 
cohort  of  children,  retrospectively  from  1960/62  to  March  1964,  and  then 
prospectively  from  March  1964,  when  the  contract  was  initiated. 

Methods  Employed:  Attempts  are  made  to  determine  the  location  of  each  child 
twice  annually,  through  telephone  contact  where  possible,  contact  with  par- 
ents, guardians,  or  relatives,  review  of  rosters  of  boards  of  education  in 
the  Cleveland  area,  Cleveland  area  post  office  checks,  Ohio  Bureau  of  Vital 
Statistics,  Bureau  of  Motor  Vehicles,  Welfare  Department,  telephone  listings 
including  those  for  other  states,  Social  Security  records,  contacts  with 
neighbors,  neighborhood  visits,  clinic  and  hospital  records,  and  contacts 
with  medical  colleagues.  A  brief  letter  was  sent  to  parents  for  whom  an 
address  was  available  so  as  to  try  to  determine  current  health  status  of    ^L 
each  subject  and  to  establish  contact  for  future  study  purposes.  Deaths  are^^ 
also  discovered  through  the  use  of  a  continuously  up-dated  census  of  Cleve- 
land school  children,  and  from  the  vital  records  of  the  State  of  Ohio  and 
other  states  to  which  the  children  have  migrated.  The  names  in  the  study 
group  are  compared  against  an  alphabetic  file  of  all  childhood  cancer  deaths 
in  the  U.S.  maintained  in  the  National  Cancer  Institute.  The  frequency  of 
cancer  deaths  in  the  study  group  will  be  compared  with  the  expected  cancer 
mortality  for  children  in  the  State  of  Ohio.  All  the  data  have  been 
computerized. 

Major  Findings:  There  have  been  15  known  deaths  among  the  cohort  of  1,073 
children.  Three  were  due  to  accidents.  Most  of  them  died  at  a  ^^^v)!   early 
age,  before  the  contract  was  initiated.  Only  one  malignancy  is  known  - 
a  mixed  tumor  of  a  salivary  gland  in  a  girl  at  age  15,  more  than  two  years 
ago.  Health  information  on  this  girl  had  not  been  known  until  a  reply  was 
received  from  her  parent  in  response  to  an  inquiry  from  the  Project  Director. 
She  had  had  surgery,  and  apparently  is  in  good  health' Z'^  years  later.  If 
possible  a  blood  sample  will  be  obtained  from  her  and  will  be  checked  for 
SV  40  antibodies.   (She  had  received  Sabin  oral  polio  vaccine  toward  the  end 
of  1960.) 

At  the  time  of  this  report  1,018  (94.9%)  of  the  children  had  been  located; 
information  is  lacking  on  only  55  (5.1%).  Altogether  1,003  children  (93.5%) 
are  known  to  be  alive,  but  the  health  status  of  many  is  not  known  because 
parents  or  other  authorities  will  not  release  information  concerning  them.   ^^ 
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Four  located  in  1976  were  not  found  during  1977,  indicating  problems  of 
mobility.  Review  of  hospital  inpatient  and  outpatient  records  helped 
provide  health  information  and  current  addresses.  Letters  to  parents 
yielded  less  than  50%  replies.  Since  there  has  been  only  one  case  of 
cancer  among  the  approximately  1,000  children,  there  would  be  a  low  prob- 
ability of  finding  other  cancers  among  the  missing  55  children,  or  among 
those  known  to  be  alive  but  on  whom  no  health  information  is  available. 
Whether  additional  cancers  will  be  uncovered  at  a  later  date  remains  to  be 
seen,  and  if  so,  it  may  be  difficult  to  associate  them  with  the  neonatally- 
inoculated  SV  40,  especially  if  the  number  is  ^^ery   small. 

Several  factors  will  make  it  difficult  to  follow  the  children  in  the  future. 
They  will  be  16  and  18  years  of  age  in  1978,  and  Board  of  Education  records 
will  no  longer  be  of  use.  A  number  of  the  girls  have  married  and  changed 
their  names.  The  issues  of  privacy  and  confidentiality  have  led  to  refusals 
to  cooperate,  not  only  in  the  Cleveland  area,  but  also  in  other  areas  and 
outside  the  State  of  Ohio.  The  Principal  Investigator  feels  that  follow- 
up  through  the  social  security  system  could  reduce  the  number  lost  to  less 
than  a  dozen,  but  thus  far  the  Social  Security  Administration  has  not  been 
cooperative  in  furnishing  home  addresses  of  parents  or  employers. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  It  is 
known  that  neonatal  exposure  to  animal  oncogenic  viruses  is  important  in  the 
induction  of  viral ly-induced  neoplasms.  This  suggests  that  the  cancer  mor- 
tality of  children  inoculated  with  SV  40  at  birth  might  be  different  from 
that  of  children  exposed  at  school  age.  The  oncogenic  potential  of  SV  40  in 
man  is  based  on  these  findings:  (a)  Undifferentiated  sarcomas  develop  in 
new-born  hamsters  Zh   to  5%  months  after  SV  40  is  inoculated  in  high  titered 
doses  SC,  IM,  IP  or  intrathoracically.  The  SC  route  may  also  yield  fibro- 
sarcomas.  Intracerebral  inoculation  often  results  in  brain  tumors,  (b)  Sar- 


comas or  fibrosarcomas  develop  in  adult  hamsters  at  the  inoculation  site 
10-21  months  after  subcutaneous  inoculation  with  10'  TCID  so/ml.   (c)  SV  40 
transforms  human  kidney,  skin,  thyroid,  buccal  mucosal,  fetal  lung,  and  car- 
cinoma of  cervix  cells,  (d)  30-40%  of  laboratory  workers  handling  SV  40 
over  a  long  period  of  time  developed  antibody  to  SV  40,  presumably  by 
inhalation;  also,  aerosol  inhalation  of  SV  40  causes  tumors  in  newborn  mice. 
(e)  Nodules  which  were  undifferentiated  sarcomas  histologically  developed  at 
41  sites  and  then  regressed,  among  23  volunteer  terminal  patients  (in  1964) 
who  had  received  transplants  of  5  X  10^  W-18VA2  human  buccal  mucosa  cells 
transformed  by  SV  40  but  not  releasing  virus,  (f)  Adult  volunteers  infected 
intranasally  with  SV  40  developed  subclinical  infections,  as  evidenced  by 
SV  40  neutralizing  antibody  in  convalescent  serum,  (g)  A  high  incidence  of 
SV  40  neutralizing  antibody  was  found  in  persons  handling  rhesus  monkeys  or 
rhesus  kidney  cell  cultures. 

Despite  this  association  with  oncogenicity,  the  Office  of  Biohazard  and 
Environmental  Control  of  the  National  Cancer  Institute  lists  SV  40  as  an 
oncogenic  virus  of  low  risk  to  man;  however,  the  nondefective  adeno-2-SV  40 
hybrid  virus  is  listed  as  being  of  moderate  risk  to  man,  since  such  a 
recombinant  virus  is  given  this  classification  because  of  its  potentiality. 
Adenovirus  types  1,  2,  and  5  occur  frequently  and  early  in  childhood  and  are 
latent  in  the  tonsils  and  adenoids.  What  is  feared  is  that  the  hybrid  may 
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get  into  children  of  laboratory  workers,  demonstrate  the  adenovirus 

affinity  for  tonsillar  lymphatic  tissue,  become  endemic  by  transfer  to     | 

other  children,  transform  human  cells  in  vivo  and  initiate  oncogenesis. 

Proposed  Course:   It  is  planned  to  check  the  Cancer  Registry  of  the  Cancer 
Center  of  Northeast  Ohio,  Inc.,  for  individuals  born  in  1960  and  1962,  and 
to  compare  these  lists  with  the  living  cohort  members.  This  would  yield 
not  only  those  who  died  of  cancer,  but  also  those  who  developed  cancer  and 
survived.   It  could  not,  of  course,  identify  missing  children  who  have  not 
developed  cancer,  or  those  who  developed  cancer  after  moving  out  of  the 
registry  area.  It  is  also  planned  to  review  the  medical  records  of  20 
cohort  subjects  who  have  given  birth  to  children,  in  order  to  determine  the 
health  status  of  their  offspring,  although  the  value  of  this  information  may 
be  limited  under  the  present  circumstances.  The  Social  Security  Administra- 
tion will  be  contacted  again,  and  personal  visits  made  if  necessary,  in 
order  to  obtain  addresses  of  parents  or  subjects.  Attempts  will  be  made 
to  obtain  up-to-date  information  on  the  health  of  the  subjects.  It  is 
expected  that  the  period  April  1,  1978  -  March  31,  1979,  will  be  a  terminal 
year.  After  that  period  the  subjects  will  be  matched  against  local,  state, 
and  national  cancer  registries. 

Date  Contract  Initiated:  March  9,  1964 

Current  Annual  Level:  $40,959. 
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CREIGHTON  UNIVERSITY  (N01-CP-71041 ) 

Title:  Familial  Aspects  of  Colorectal  Cancer  in  Rural  Nebraska 

Contractor's  Project  Director:  Henry  T.  Lynch,  M.D. 

Project  Officer  (NCI):  Mark  H.  Greene,  M.D. 

Objectives:  The  Atlas  of  Cancer  Mortality  in  the  United  States  has  identified 
Butler  and  Colfax  Counties  in  Nebraska  as  having  among  the  highest  mortality 
rates  for  colorectal  cancer  in  the  country.  The  project  will  identify  100  in- 
cident colorectal  cancer  cases  from  these' 2  counties  from  1970  to  the  present. 
Each  case  will  be  matched  to  two  hospital -based  controls,  and  the  entire  cohort 
intensively  interviewed.  Dr.  Lynch  and  his  team  will  focus  on  genetic/familial 
risk  factors  as  a  possible  explanation  for  the  unusually  high  colorectal  cancer 
rates  in  this  area.  These  data  will  be  linked  with  a  simultaneous  in-house 
data  collection  effort  by  NCI,  which  focusses  on  environmental,  occupational, 
dietary,  and  ethnic  risk  factors. 

Methods  Employed:  This  is  a  case-control  study  of  all  incident  large  bowel 
cancer  cases  from  the  study  counties  during  the  specified  time  period.  Data 
for  the  genetic  phase  of  the  project  are  being  collected  by  self-administered 
questionnaires  supplemented  by  follow-up  telephone  and  personal  interviews. 
Family  history  of  malignancy  will  be  objectively  verified  with  death  certifi- 
cates, hospital  records,  and  pathology  reports. 

Major  Findings:  At  the  time  of  this  writing,  the  data  collection  process 
(begun  in  February  1978)  is  still  underway.  No  preliJTiinary  results  are  yet 
available. 

Significance:  This  project,  in  conjunction  with  its  companion  NIH  in-house 
study,  should  provide  new  information  on  the  etiology  of  colorectal  cancer, 
experience  in  utilizing  the  Atlas  of  Cancer  Mortality  as  a  source  of  testable 
hypotheses  in  cancer  etiology,  and  the  first  simultaneous  study  of  both  genetic 
and  environmental  cancer  risk, factors  in  a  specified  population. 

Proposed  Course:  Study  is  to  terminate  September  29,  1978. 

Date  Initiated:  September  30,  1978. 

Current  Annual  Level :  $67,000. 
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JOHNS  HOPKINS  UNIVERSITY  (NQ1-CP-61 023) 

Title:  Epidemiologic  Studies  of  Drug-Induced  Cancer 

Contractor's  Project  Director:  Neil  B.  Rosenshein,  M.D. 

Project  Officer  (NCI) :  Robert  N.  Hoover,  M.D. 

Objectives :  To  investigate  the  risk  of  endometrial  cancer  associated  with 
the  use  of  exogenous  female  hormones. 

Methods :  All  cases  of  cancer  of  the  endometrium  initially  diagnosed 
among  residents  of  the  greater  Baltimore  area  between  1973  and  the  end  of 
February  1977    were  ascertained  and  matched  to  a  hospital  control  on 
the  basis  of  age,  race,  date  of  admission,  and  presence  of  a  uterus  at 
the  time  of  admission.  Information  on  endometrial  cancer  risk  factors 
and  exposures  to  therapeutic  drugs  were  obtained  from  the  hospital  chart 
and  from  a  personal  interview  in  the  patients'  homes.  Histopathological 
specimens  of  the  cases  were  independent! v  reviewed  by  two  pathologists. 

Major  Findings:  The  overall  relative  risk  of  endometrial  carcinoma  among 
the  451  cases  was  6-fold  for  estrogen  users,  and  rose  to  17-fold  for  long 
term  users.  Risk  associated  with  estrogen  use  was  greater  for  grade  1 
than  for  grade  3  tumors,  but  there  was  increased  risk  associated  with 
estrogen  use  for  all  histological  grades.  Further  findings  are  emerging 
from  currently  ongoing  analyses  of  these  data. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Drug 
exposure  has  been  one  of  the  most  fruitful  areas  for  identification  of 
carcinogens  in  man  and  subsequent  opportunities  for  preventive  programs  and 
insights  into  biologic  mechanisms  in  cancer  etiology.  The  current  massive 
exposure  of  the  population  to  steroid  hormones  also  mandates  the  appropriate 
evaluation  of  the  long-term  health  effects  of  this  practice. 

Proposed  Course  :  The  contract  has  been  officially  terminated. 

The  analyses  of  the  data  collected  are  currently  ongoing  and  will  be  over 

the  course  of  the  next  year. 

Date  Contract  Initiated:  February  1,  1976 

Current  Annual  Level :  0 
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KAISER  FOUNDATION  RESEARCH  INSTITUTE  (N01-CP-61057) 

Title:  Change  in  Breast  Cancer  Risk  Among  Estrogen  Users 

Contractor's  Project  Director:  Andrew  Glass,  M.D. 

Project  Officer  (NCI):  Robert  N.  Hoover,  M.D. 

Methods:  437  cases  of  breast  cancer  diagnosed  in  the  Portland  (Oregon) 
Region  Kaiser  Permanente  Medical  Group  between  January  1969  and  December  1975 
comprised  the  study  group.  Two  controls  for  each  case  have  been  chosen  from 
a  5%  sample  of  all  members  of  the  plan.  These  controls  have  been  matched  to 
the  corresponding  case  by  age,  year  of  diagnosis,  sex  (all  female),  postal 
zip  code  area  of  residence,  and  duration  of  Health  Plan  membership.  The 
out-patient  medical  records  for  each  case,  and  for  each  control,  are 
obtained  and  all  relevant  information  in  these  records  abstracted.  This 
relevant  information  includes  year  of  birth,  race,  height,  weight,  age  at 
and  type  of  menopause,  parity,  age-at-first  birth,  history  of  hypertension, 
history  of  benign  breast  disease,  and  all  drugs  taken  while  in  the  Kaiser 
Plan.  Specific  attention  is  given  to  estrogens,  oral  contraceptives, 
reserpine,  spironolactone,  thyroid  extract,  and  the  major  and  minor 
tranquilizers.  Strength  and  duration  of  use  of  each  medication  are  abstracted 
along  with  brand  name  and  year  first  used. 

Major  Findings:  The  data  are  currently  being  analyzed  at  the  Environmental 
Epidemiology  Branch.  Thus  far  the  standard  breast  cancer  risk  factors  have 
been  evaluated  and  found  to  be  risk  factors  in  this  context  also.  The 
failure  of  artificial  menopause  to  convey  protection, (noted  in  this  study 
as  well  as  several  recent  studies)  is  attributable  to  the  changing  pattern 
over  time  of  the  inclusion  of  oophorectomy  in  hysterectomy.  The  expected 
protective  effect  of  oophorectomy  is  present.  However,  hysterectomy  without 
associated  oophorectomy  conveys  no  alteration  of  risk  whatsoever. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Drug 
exposure  has  been  one  of  the  most  fruitful  areas  for  identification  of 
carcinogens  in  man  and  subsequent  opportunities  for  preventive  programs  and 
insights  into  biologic  mechanisms  in  cancer  etiology.  The  current  mass  ex- 
posure of  the  population  to  steroid  hormones  mandates  the  appropriate 
evaluation  of  the  long-term  health  effects  of  this  practice.  In  addition, 
a  study  from  the  Environmental  Epidemiology  Branch  which  was  published  in 
the  past  year  indicates  an  excess  risk  of  breast  cancer  among  long-term 
users  of  conjugated  estrogens  for  menopausal  symptoms.  Because  of  the 
magnitude  and  gravity  of  the  breast  cancer  problem  in  this  country  and  the 
magnitude  of  exposure  to  these  agents,  a  prompt  testing  of  this  hypothesis 
is  necessary. 

Proposed  Course:  This  specific  contract  has  now  been  terminated.  As 
mentioned,  the  analyses  of  the  data  will  be  performed  in  the  Environmental 
Epidemiology  Branch  over  the  course  of  the  next  six  months  to  one  year. 

Date  Contract  Initiated:  July  1,  1976 

Current  Annual  Level :  0 
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LITTON  BIONETICS,  INC.   (N01 -CP-61016) 

Title:  Immunologic  Assessment  of  High  Risk  Cancer  Families  m 

Contractor's  Project  Director:  Jack  Dean,  Ph.D. 

Project  Officer  (NCI):  William  A.  Blattner,  M.D. 

Objectives :  To  evaluate  the  role  of  host  immunologic  factors  in  the  predispo- 
sition of  cancer-prone  families  to  malignancy. 

Methods  Employed:  Utilizing  methods  developed  under  a  related  NCI  contract 
(NOl-CB-63975) ,  aimed  at  assessing  immunologic  parameters  in  individuals  with 
cancer,  tests  which  have  proven  useful  are  applied  to  clinically-involved  and 
clinically-normal  members  of  families  with  unusual  aggregations  of  cancer. 

Major  Findings:  Over  500  individuals  from  cancer-prone  families  have  been 
tested,  and  analysis  is  under  way.  To  facilitate  this,  a  computerized  data 
set  has  been  developed  that  can  be  cross-referenced  to  the  family  studies  com- 
puter program.  In  the  future,  this  will  allow  for  cross  comparisons  of  labora- 
tory data  from  diverse  sources.  The  relationships  of  immunogenetic  markers  to 
in  vitro  immune  response  is  an  example  of  the  type  of  analysis  that  will  be 
performed. 


Seven  melanoma-prone  families  have  been  tested,  and  a  pattern  of  depressed  MLC 
response  in  at-risk  members  has  been  found  in  all  families.  The  finding  of 
depressed  responses  in  non-blood  relatives  suggests  the  possibility  of  viral 
or  other  unknown  environmental  determinants  of  these  observed  abnormalities, 
and  studies  are  planned  to  confirm  this  hypothesis. 
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A  family  prone  to  Hodgkin's  disease  and  nasopharyngeal  carcinoma  was  tested, 
and  subclinical  defects  in  immune  responsiveness  were  confirmed  in  separate 
experiments  on  clinically-affected  and  normal  family  members.  These  observa- 
tions correlate  with  previous  observations  in  families  prone  to  lymphoprolifera- 
tive  disorders. 

Tumor  tissues  from  members  of  families  under  study  have  become  available  through 
close  contact  with  families.  In  one  family  prone  to  diverse  forms  of  cancer, 
separate  extracts  of  a  brain  tumor  and  a  leiomyosarcoma  from  HLA-identical  sibs 
were  tested  in  vitro  with  a  lymphocytic  blastogenesis  assay  and  a  migration 
inhibition  assay.  Each  sib  reacted  to  his  or  her  own  tumor,  but  not  to  the 
HLA-identical  sib.  These  findings  argue  against  the  hypothesis  that  shared 
tumor-specific  antigens  are  common  to  these  tumors,  an  expected  finding  if  a 
virus  was  responsible  for  inducing  the  tumors. 

In  a  leukemia-prone  family,  no  evidence  of  subclinical  immune  dysfunction  was 
found;  however,  immunogenetic  determinants,  as  determined  by  between  family 
MLC  and  B-cell  typing,  were  implicated. 

Follow-up  of  a  previously-studied  family  with  chronic  lymphocytic  leukemia  and 
subclinical  immune  dysfunction  indicates  a  persistent  pattern  of  abnormalities 
in  previously-tested  individuals,  as  well  as  in  some  descendents  of  the  probanc^ 
including  his  daughter  with  well -differentiated  lymphocytic  lymphoma.        V 
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A  major  function  of  the  contract  has  been  to  supply  support  services  in  on- 
going laboratory  research  endeavors.  A  large  serum  bank  has  been  developed 
and  computerized  to  allow  for  rapid  dissemination  of  samples  to  collaborating 
investigators.  The  contractor  is  skilled  in  the  methods  of  lymphocytic  storage 
which  has  allowed  for  greater  flexibility  in  processing  samples  for  future 
collaborative  studies.  Technicians  available  through  the  contract:  are  avail- 
able to  make  field  trips  to  obtain  specimens  when  needed,  thus  sparing  the  time 
of  branch  professionals. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  A  role 
for  host  immunogenetic  factors  in  the  etiology  of  cancer  has  been  postulated 
on  the  basis  of  extensive  laboratory  stud.ies  in  animals.  The  application  of 
sophisticated  immunologic  techniques  in  high-risk  human  populations  offers 
opportunities  for  defining  the  role  of  host  factors  in  the  etiology  of  familial 
malignancy. 

Proposed  Course:  The  Environmental  Epidemiology  Branch  is  currently  undertaking 
a  systematic  study  of  both  high-risk  and  low-risk  families  to  evaluate  the  role 
of  host  immunologic  factors  in  the  etiology  of  familial  malignancy.  As  new 
probes  become  available,  they  will  be  incorporated  into  the  protocols. 

Date  Current  Contract  Initiated:  December  1,  1975 

Current  Annual  Level :  $232,372. 
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NATIONAL  ACADEMY  OF  SCIENCES  (NOT -CP-53573 ) 

Ti t1 e:  Epidemiologic  Studies  in  Etiology  of  Cancer  in  Veterans  ^ 

Contractor's  Project  Director:  Seymour  Jablon,  M.A. 

Project  Officer  (NCI):   Joseph  F.  Fraumeni,  Jr.,  M.D. 

Objectives :  To  develop  and  conduct  a  broad  program  of  epidemiologic  studies 
in  cancer  among  veterans. 

Methods  Employed:  The  Epidemiology  Branch  of  the  National  Cancer  Institute 
and  the  'ledical  Follow-up  Agency  of  the  National  Academy  of  Sciences  have 
developed  an  epidemiology  program  designed  to  make  efficient  use  of  the 
military-veteran  population,  utilizing  medical,  demographic,  and  environ- 
mental observations  of  veterans  ascertained  through  facilities  of  the 
Veterans  Administration  and  supplemented  by  mortality  data.  During  the  past 
year  efforts  have  focused  on  follow-up  studies  of  veterans  who  have  certain 
conditions  that  may  influence  the  risk  of  cancer,  such  as  splenectomy, 
allergies,  alcoholism,  and  sarcoidosis.  Over  5,000  veterans  have  been 
reported  in  the  index  and  comparison  groups,  and  analyses  to  assess  the 
specific  causes  of  death  are  nearly  complete.  Also  underway  is  a  study 
of  occupational  exposure  to  tetracholoroethane,  a  chlorinated  hydrocarbon 
used  for  impregnanting  clothing  against  mustard  gas  during  World  War  II. 

Major  Findings:  A  follow-up  study  of  740  servicemen  splenectonized  for      ^^. 
trauna  during  World  War  II  revealed  excess  mortality  from  pneumonia,  ischemic^B, 
heart  disease,  and  liver  cirrhosis.  The  findings  confirm  the  increased  risk  ^P" 
of  fatal  infections  with  asplenia,  but  there  was  no  predisposition  to  cancer 
as  in  some  other  immunodeficiency  states.   Postsplenectomy  throi.ibocytosis  and 
hypercoagulability  may  account  for  the  increased  risk  of  fatal  myocardial 
ischemia  in  this  group.   In  contrast  to  reports  that  the  allergic  state  may 
"protect"  against  cancer,  the  follow-up  of  servicemen  with  asthma  revealed 
excess  mortality  from  cancer,  primarily  the  lung  and  pancreas.   In  addition, 
a  report  is  being  prepared  on  risk  factors  in  Hodgkin's  disease  among  young 
servicemen,  including  an  unexpected  relation  to  small  sibship  size.  Nearing 
completion  is  a  study  relating  prenatal  x-ray  exposure  to  childhood  cancer, 
with  preliminary  results  showing  a  non-significant  increase  for  leukemia  and 
other  tumors.  A  study  of  alcoholic  servicemen  also  revealed  excessive  mor- 
tality from  several  causes,  including  cancers  of  the  upper  digestive  system. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
Environmental  Epidemiology  Branch,  NCI,  is  concerned  with  studies  to  identify 
and  clarify  environmental  and  host  factors  in  cancer.  .The  objectives  can  be 
more  readily  achieved  by  coordinating  efforts  with  the  exceptional  resources 
and  competent  staff  of  the  Medical  Follow-up  Agency. 

Proposed  Course:  The  various  studies  will  continue  into  the  next  contract 
year,  and  new  projects  will  be  identified  to  clarify  risk  factors  in  cancer. 
Emphasis  will  be  placed  on  delineating  occupational  groups  in  the  military 
that  may  have  involved  carcinogenic  exposures. 
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Date  Contract  Initiated:  June  28,  1971 
Current  Annual  Level :  $100,000 


489 


STATE  OF  NEW  JERSEY  DEPARTMENT  OF  HEALTH  (N01 -CP-61 031 ) 

Title:   Etiologic  Studies  of  Cancer  in  New  Jersey  ' 

Contractor's  Project  Director:  Ronald  Altman,  M.D. 

Project  Officer  (NCI):  Thomas  J.  Mason,  Ph.D. 

Objectives:  To  examine  the  cancer  mortality  experience  in  the  State  of  New 
Jersey  with  specific  emphasis  on  quantifying  environmental  risk  factors  for 
bladder  cancer. 

Methods  Employed:   (A)  Descriptive  studies  -  A  system  of  computer  programs 
has  been  developed  which  with  modification  can  efficiently  calculate  sex 
and  race-specific  rates  for  any  cause  of  death  for  the  period  of  time  1962- 
1975.  Refinement  of  the  data  to  municipalities  and  specific  analyses  to 
quantify  biases  in  the  approach  will  be  pursued.  (B)  Case-control  studies  - 
The  contractor  will  interview  each  bladder  cancer  case  and  two  matched 
controls  (or  their  families  when  appropriate)  to  ascertain  occupational, 
environmental  and  personal  characteristics  of  the  study  population.  These 
studies  will  be  performed  in  areas  which  have  been  found  to  have  exception- 
ally high  mortality  rates,  and  also  a  state-wide  study  of  bladder  cancer 
cases  under  50  years  of  age  will  be  included. 

The  sources  of  data  are  death  certificates,  interviews  of  living  cases  and 
controls,  occupational  and  industrial  information  from  interviews  of  next- 
of-kin,  and  Social  Security  data. 

Major  Findings:  To  date,  the  contractor's  accomplishments  have  been  con- 
siderable. Work  is  progressing  with  regard  to  the  preparation  of  a  report 
which  summarizes  the  case-control  death  certificate  investigation  as  well  as 
a  case-control  incident  survey  in  several  selected  municipalities  in  the 
State.  It  is  currently  estimated  that  this  work  will  be  completed  by 
September  of  1978. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Recent  reports  of  excessive  mortality  from  bladder  cancer  in  New  Jersey  need 
to  be  followed-up  with  a  project  such  as  this  to  assess  the  relative  con- 
tribution to  this  excess  from  industrial  (occupational),  as  well  as  common 
environmental  exposures.  This  type  of  investigation  also  fits  in  well  with 
the  specific  interest  in  the  geographic  distribution  of  malignancy  in  the 
United  States  to  which  the  Environmental  Epidemiology  Branch  is  committed. 

Proposed  Course:  The  course  of  this  project  has  turned  in  the  direction  of 
an  expanded  case-control,  study  of  all  newly  diagnosed  bladder  cancer  cases 
for  a  period  of  12  calendar  months.  This  case  series  will  be  compared  with 
a  two-to-one  general  population  matched  series  of  controls.  A  standard 
questionnaire  will  be  employed  which  will  elicit  information  with  regard  to 
lifetime  occupational  histories,  smoking,  and  residence  histories,  as  well 
as  the  dietary  ingestion  of  artificial  sweeteners.  The  State  of  New  Jersey 
has  in  place  a  rapid  reporting  system  for  bladder  cancer.   It  is  estimated 
that  approximately  1,000  newly  diagnosed  bladder  cancer  cases  will  be 
ascertained  during  a  12-month  period.  ( 
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Date  Contract  Initiated:  February  10,  1976 
Current  Annual  Level:  $228,631 
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TULANE  UNIVERSITY  (N01-CP-61058) 

Title:  Epidemiologic  Studies  of  Cancer  in  Louisiana  " 

Contractor's  Project  Director:  Marise  S.  Gottlieb,  M.D. 

Project  Officer  (NCI):  William  J.  Blot,  Ph.D. 

Objectives:  To  identify  occupational,  residential,  and  ethnic  associations 
with  lung,  bladder,  and  pancreas  cancer  in  high-risk  Louisiana  parishes. 

Methods  Employed:  Death  certificates  are  being  abstracted  for  cancer  cases 
and  controls  during  1962-75  in  19  parishes  selected  for  either  (1)  a  high  can- 
cer rate,  or  (2)  the  presence  of  chemical,  petroleum  or  paper  manufacturing 
industries.  Data  are  being  obtained  on  occupation,  industry,  and  location  of 
residence  within  the  parish,  and  also  on  family  names  and  birth  place  in  order 
to  classify  each  individual  according  to  extent  of  Acadian  ancestry.  The  dis- 
tribution of  these  variables  betv/een  cases  and  controls  will  then  be  compared. 

Major  Findings:  Data  collection,  abstracting,  and  computer  editing  for  all  19 
parishes  have  been  completed.  Coding  schemes  have  been  developed  for  occupa- 
tion and  industry,  adapted  to  the  local  situation,  and  for  categorizing  ances- 
try. Analyses  for  case-control  differences  are  now  in  progress.  Preliminary 
results  of  the  lung  cancer  data  suggest  that  occupational  as  well  as  ethnic 
factors  may  be  associated  with  lung  cancer  risk  in  southern  Louisiana. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This  a 
contract  provides  a  systematic  initial  investigation  to  discover  possible    \ 
reasons  for  the  exceptionally  high  rates  of  cancers  of  the  lung,  bladder,  and 
pancreas  in  Louisiana  parishes,  providing  a  stepping-off  point  for  future  in- 
depth  analytic  epidemiologic  studies. 

Proposed  Course:  Data  analysis  will  be  completed  and  will  suggest  avenues  of 
needed  further  study. 

Date  Contract  Initiated:  July  1,  1976 

Current  Annual  Level:  $134,018 
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UNIVERSITY  OF  HAWAII  (N01 -CP-71006) 

Title:  Occupational  Cancer  Risk  in  Hawaii 

Principal  Investigator:  Ming  Pi  Mi,  Ph.D. 

Project  Officer  (NCI):  Thomas  J.  Mason,  Ph.D. 

Objectives:  This  project  is  designed  to  provide  data  which  will  permit  the 
linkage  of  official  records:  Civil  Defense  file,  birth  records  and  death 
certificates  for  the  population  of  Hawaii  from  1942-1975  with  specific 
emphasis  on  occupation  and/or  place  of  employment. 

Methods  Employed:  From  a  Civil  Defense  file  with  detailed  information  on 
the  Hawaiian  population  of  1942-43  occupational  data  will  be  abstracted  for 
the  Oahu  cohort.  New  data  to  be  added  to  the  computer  file  would  include 
all  information  on  individuals  residing  in  the  remaining  counties  (islands 
of  Kauai,  Maui,  Molokai,  Lanai  and  Hawaii)  during  the  war  years.  These  data 
are  important  because  of  the  number  of  individuals  who  resided  and  worked 
on  sugar,  pineapple  and  rice  plantations.  Occupational  data  will  be 
abstracted  from  birth  records  which  give  occupation  of  parents.  Comparable 
data  will  be  abstracted  from  all  death  certificates  for  the  period  in 
question. 

Major  Findings:  During  the  year,  work  has  progressed  among  two  major  lines. 
First,  compiling  an  occupation  industry  directory  for  data  coding  and, 
second,  abstracting  occupation  data  from  the  1942-1943  Household  Registration 
File  in  Hawaii.  The  Occupation  Industry  Directory  is  a  file  of  occupations 
and  industries  coded  according  to  the  1970  Census  of  Population.  Occupations 
and  industries  unique  to  Hawaii  have  been  added.  To  date,  there  are  approx- 
imately 3,000  different  occupations  among  1,000  industries.  Updating  of 
occupation  and  industry  codes  continues  as  new  information  is  obtained. 
Occupational  data  have  been  abstracted  manually  from  approximately  40,000 
records  in  the  Oahu  cohort  of  the  1942-1943  Civil  Defense  file.  Of  these, 
20,000  records  were  of  persons  who  subsequently  died  from  cancer.  The 
remaining  20,000  records  were  the  case  controls  (matched  by  age,  sex  and 
race).  A  CRT  terminal  is  being  used  off  line  for  collecting  occupation  data 
from  the  Civil  Defense  file.  Individual  records  are  stored  on  tape  cart- 
ridges operating  on  the  terminal.  These  tapes  are  then  processed  for  subse- 
quent linkage  with  the  population  data  base  on  the  computer  at  the  Cancer 
Center  of  Hawaii.  To  date,  complete  information  including  identifying  and 
occupational  data  on  9,000  residents  on  the  Island  of  Hawaii  during  1942  to 
1943  has  been  processed. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
collection  of  occupational  data  fits  in  well  with  the  specific  interest  in 
the  geographic  distribution  of  malignancy  in  the  United  States  that  the 
Environmental  Epidemiology  Branch  has  developed  over  the  past  several  years. 
The  ability  to  link  records  over  this  time  span  will  greatly  facilitate  the 
investigation  of  occupational  factors  related  to  malignancy. 
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Proposed  Course:  The  resultant  record-linked  data  bases  will  permit  the 
selection  of  a  final  occupational  group  of  interest  from  death  certificate  ^ 
data  and  the  linkage  of  official  records  on  these  individuals  through  time  ^ 
using  birth  records  as  interim  checks  for  changes,  and  Civil  Defense  records 
for  an  initial  occupation. 

Date  Contract  Initiated:  April  11,  1977 

Current  Annual  Level :   $70,664 
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UNIVERSITY  OF  MIAMI  (N01-CP-81000) 

Title:  A  Case-Control  Study  of  Etiologic  Factors  for  Lung  Cancer  in 
Northeast  Florida 

Contractor's  Project  Director:  John  E.  Davies,  M.D.,  MPH 

Project  Officer  (NCI):  William  J.  Blot,  Ph.D. 

Objectives:  To  identify  risk  factors  responsible  for  the  high  rates  of  lung 
cancer  in  northeastern  Florida. 

Methods:  Male  residents  of  Duval  (Jacksonville)  County  admitted  to  Jacksonville 
hospitals  for  diagnoses  of  primary  lung  cancer  in  a  one-year  period  beginning 
in  March  1978,  and  matched  hospital  controls,  are  being  interviewed  for  life- 
time histories  of  residence,  occupation,  tobacco  consumption,  and  other  infor- 
mation. The  sample  is  being  supplemented  by  interviews  of  next-of-kin  of  per- 
sons who  died  of  lung  cancer  and  matched  controls  who  died  from  other  causes 
during  1976.  Data  from  the  approximately  1000  interviews  will  then  be  analyzed 
for  case-control  differences  with  respect  to  various  indices. 

Major  Findings:  The  next-of-kin  sample  has  been  identified  from  death  certif- 
icates, and  a  rapid  case-notification  system  has  been  established  in  the  10 
participating  Jacksonville  hospitals,  allowing  interviewing  to  begin  on  schedule. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
investigation  should  provide  necessary  data  to  provide  clues  to  the  causes  of 
the  elevated  lung  cancer  mortality  in  northeastern  Florida. 

Proposed  Course:  Data  collection  will  proceed  for  a  12-month  period  followed 
by  analysis  and  publication  of  study  findings. 

Date  Contract  Initiated:  February  13',  1978 

Current  Annual  Level :  $97,964 
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UNIVERSITY  OF  MINNESOTA  (NQ1-CP-43384) 

Title:  Immunodeficiency  --  Cancer  Registry  ^ 

Contractor's  Project  Director:  John  H.  Kersey,  M.D. 

Project  Officer  (NCI) :  Robert  N.  Hoover,  M.D. 

Objectives:  To  study  the  frequency  and  possible  determinants  of  malignancy 
in  immunodeficient  patients. 

Methods :  Through  the  cooperation  and  goodwill  of  immunologists  in  many 
of  the  specialized  immunology  centers  throughout  the  world,  clinical 
information  and  occasionally  biologic  specimens  from  immunodeficient  patients 
who  have  developed  malignancy  are  sent  to  the  registry  for  tabulation  and 
analysis.  In  the  past  year,  continued  monitoring  for  new  cases  of  malignancy 
in  patients  with  genetically  determined  immunodeficiency  syndromes  has  gone 
on.  In  addition,  selected  clinical  and  pathological  material,  particularly 
data  on  the  surface  marker  characteristics  of  malianant  lymphoid  blast 
cells  in  these  patients  has  been  analyzed.  Also,  the  registry  has 
participated  in  the  development  of  a  large  pool  of  individuals  with  one 
immunodeficiency  disease,  Wiskott-Aldrich  syndrome.  The  emphasis  in  this 
study  is  to  identify  families  who  carry  the  gene  for  this  syndrome  and 
to  study  in  some  detail  the  characteristics  of  risks  of  the  individuals 
with  this  syndrome  as  well  as  the  carriers  of  the  gene. 

Major  Findings:  To  date  267  cases  have  been  reported  to  the  registry.      ^ 
Lymphoreticular  malignancies  predominate  in  almost  all  of  the  genetically    ^B 
determined  immunodeficiency  disease  categories.  Other  tumors  that  appear 
to  be  excessive  include  stomach  cancer  (in  adults  only),  malignant  melanoma, 
soft  tissue  sarcoma,  and  hepatobiliary  carcinomas.  The  study  of  lymphophenotype 
in  children  with  leukemia  and  non-Hodgkin's  lymphoma  indicates  that  the 
predominate  type  in  children  with  GDID  is  the  B-like  phenotype.  This 
contrasts  with  the  predominance  of  "null"  phenotypes  occurring  in  these 
malignancies  among  children  without  GDID.  The  study  of  Wiskott-Aldrich 
families  is  still  under  way.  However,  it  appears  that  the  lifetime  attack 
rate  of  malignancy  in  tnese  children  is  around  ]5%. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Patients  with  altered  immunologic  state  have  demonstrated  excess  risks  of 
malignancy  several  hundred  times  that  of  the  general  population.  Study 
of  the  determinants  of  these  excesses  has  a  high  probability  of  shedding 
light  on  immunologic  aspects  of  cancer  etiology. 

Proposed  Course  :  Aggressive  case  finding  will  again  be 

instituted  in  this  year  to  assure  a  continuing  increase  in  the  amount  of 

material  available  for  analysis  in  the  Registry.  The  study  of  the 

Wiskott-Aldrich  families  will  be  expanded  and  the  data  will  be  analyzed  to 

estimate  a  number  of  relative  risks  according  to  the  presence  of  certain 

clinical  characteristics.  In  addition,  a  case-control  study  of  GDID 

patients  who  have  developed  malignancy  will  be  instituted  in  order  to  test  the 

hypothesis  that   the  risk  of  malignancy  may  be  related  to  the  amount  of    ^B» 
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NOl-CP-43384 
immunostimulation  experienced  by  these  children. 
Date  Contract  Initiated:  July  1-,  1974 
Current  Funding  Level:  $51,526 


497 


THE  UNIVERSITY  OF  TEXAS  MEDICAL  BRANCH  (NOT -CP-71005)  ^ 

Title:  Epidemiology  of  Primary  Liver  Cancer  in  Selected  Counties  of  Texas 

Principal  Investigator:  Patricia  A.  Buffler,  Ph.D. 

Co-principal  Investigator:  Ned  Snyder,  III,  Ph.D. 

Project  Officer  (NCI) :  Thomas  J.  Mason,  Ph.D. 

Objectives:  This  project  is  designed  to  study  mortality  from  primary  liver 
cancer  in  selected  counties  in  Texas.  These  counties  were  selected  because 
they  have  the  highest  rates  of  primary  liver  cancer  in  this  country. 

Methods  Employed:  The  contractor  will  use  a  case-control  approach  selecting 
two  controls  for  each  case  of  primary  liver  cancer  from  the  next  deaths 
which  occur  that  match  on  age  (within  the  same  five-year  category),  sex,  and 
race.  The  occupation  and  industry  of  employment  will  be  coded  from  death 
certificates,  and  in  addition  information  regarding  employment  and  exposure 
in  specific  industries  will  be  ascertained. 

Major  Findings:  To  date,  excellent  progress  is  being  made  on  this  contract. 
A  total  of  13  hospitals  in  Brazoria,  Galveston,  and  Harris  Counties  have 
been  contacted  with  regard  to  hospitalization  records  of  study  subjects. 
Two  hospitals  in  Houston  (Methodist  Hospital  and  Spring  Branch  Hospital) 
have  refused  to  cooperate.  These  two  institutions  combined  have  a  total  of  ^ 
11  records.  Negotiations  with  the  six  major  industries  in  Brazoria  County  mk 
(excluding  Dow  Chemical  Company,  Texas  Division)  have  continued.  Dow      ^ 
Badische  and  Occidental  Petroleum  Company  have  both  agreed  to  participate  in 
this  study.  Negotiations  are  still  in  process  with  Phillips  Petroleum, 
Stauffer  Chemicals  and  Freeport  Sulphur.  Monsanto  has  tentatively  refused 
to  participate.  Preliminary  cause  of  death  determinations  for  all  study 
decedents  is  being  determined.  Consultation  with  and  verification  by  NCI 
nosological  personnel  is  ongoing.  The  certificates  of  death  for  out-of- 
county  deaths  have  been  obtained  from  local  bureaus  of  vital  statistics  or 
abstracted  from  state  records.  Preliminary  analyses  of  these  data  should 
be  complete  within  the  next  month.  Currently,  Orange  and  Jefferson 
Counties  in  East  Texas  are  being  characterized  with  regard  to  the  manu- 
facturing processes  present  in  these  counties.  This  information  will  be 
utilized  in  the  determination  of  which  companies  in  these  two  counties 
should  be  contacted  in  order  to  pursue  a  similar  investigation  to  that 
which  is  about  completed  in  Brazoria  County.  We  are  also  planning  an  invest- 
igation of  primary  liver  cancer  in  Rio  Grande  Valley.,  Within  the  next 
several  months,  an  approach  to  the  study  of  primary  liver  cancer  in  this 
part  of  Texas  should  be  completed. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Th i s 
project  will  contribute  to  the  NCI  objective  of  accurately  assessing  the 
incidence  and  mortality  of  cancer  and  identifying  factors  related  to  cancer 
risk.  Also  an  investigation  of  this  type  fits  in  well  with  the  specific 
interest  in  the  geographic  distribution  of  malignancy  in  the  United  States  ^g 
that  the  Epidemiology  Branch  has  developed  over  the  past  several  years.     ^M 
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Reports  of  excessive  portal ity  from  primary  liver  cancer  in  Texas  need  to  be 
followed  up  with  a  project  such  as  this  to  assess  the  relative  contribution 
to  this  excess  from  industrial  (occupational),  as  well  as,  common  environ- 
mental exposures. 

Proposed  Course:  It  is  proposed  to  concentrate  on  Brazoria  County  initially 
due  to  the  large  percent  of  the  workforce  employed  in  chemicals  and  related 
manufacturing  (18.4%),  and  the  fact  that  the  Dow  Chemical  Co.,  Texas  Divi- 
sion which  is  in  Brazoria  County  has  agreed  to  participate.  Subsequent 
to  the  completion  of  the  analysis  of  data  for  Brazoria  County  including  a 
detailed  review  of  occupational  histories  and  available  pathology,  the 
study  would  be  expanded  to  include  the  additional  counties  which  have  been 
suggested.  This  could  take  the  form  of  occupational  cohort  studies  if  the 
results  from  Brazoria  so  indicate. 

Date  Contract  Initiated:  April  26,  1977 

Current  Annual  Level :  $112,557 
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U.S.  NAVAL  MEDICAL  RESEARCH  UNIT  NO.  2,  TAIWmN  (YOI -CP-60502) 

Title:  Epidemiology  of  Hepatoma  in  Relation  to  Environmental  Factors  and   ^ 
to  Other  Liver  Diseases. 

Contractor's  Project  Director:  R.  Palmer  Beasley,  M.D. 

Project  Officer  (NCI):  George  J.  Burton,  Ph.D. 

Objectives:   (1)  To  determine,  by  means  of  a  prospective  study,  whether 
persons  infected  with  hepatitis  B  virus  (HBV)  are  at  increased  risk  of 
developing  primary  hepatocellular  carcinoma  (hepatoma)  and  if  so,  to 
characterize  the  risk  factors  of  such  carriers.  (2)  To  determine  other 
environmental  factors  in  the  etiology  of  hepatoma  in  Taiwan.  The  Principal 
Investigator  has  included  cirrhosis  because  it  often  develops  prior  to  the 
development  of  hepatoma. 

Methods  Employed:  Two  groups  of  men  totalling  20,000  are  being  studied  pro- 
spectively: -  men  only  because  they  have  a  higher  incidence  of  cirrhosis 
and  hepatoma,  and  because  their  follow-up  is  easier.  Both  groups  are 
Chinese  government  employees  who  have  life  insurance  automatically,  assuring 
high  follow-up  rates  with  an  independent  means  of  double-checking  the 
status  of  each  person.  The  groups  are:  (1)  Men  aged  40-59  from  a  Cardio- 
vascular Disease  Study  (CVDS)  initiated  in  1965-1966,  and  (2)  Men  aged  40-59 
who  report  for  routine  physical  examinations  to  the  Government  Employees 
Central  Clinic  (GECC).  Initially  all  participants  complete  a  questionnaire 
and  give  a  blood  sample.  The  serum  is  tested  by  radioimmunoassay  for      ^ 
hepatitis  B  surface  antigen  (HBsAg).  One  HBsAg  negative  person  (Control)   W 
is  selected  for  each  HBsAg+  (Subject),  matched  for  age  t   one  year)  and 
province  of  origin.  Each  Control  is  tested  for  antiHBs  by  radioimmunoassay. 
Sera  from  HBsAg  positive  subjects  are  tested  for  transaminase  (SGOT).  A 
positive  control  is  also  selected  for  each  HBsAg-positive  person,  so  that 
each  case  of  hepatoma  can  be  compared  to  a  similar  subject. 

Subjects  and  Controls  are  tested  for  alpha  fetoprotein  (AFP)  by  radio- 
immunoassay. Repeat  testing  is  done  annually,  along  with  a  health  question- 
naire. Those  with  AFP  values  >  lOOng/ml  are  retested,  and,  if  confirmed, 
are  referred  for  clinical  workup  to  any  of  5  collaborating  hospitals,  includ- 
ing routine  history,  physical  examination,  blood  chemistries,  liver  function 
tests  (LFT),  liver  scan,  and  perfusion  as  necessary.  Peritoneoscopy, 
biopsies  and/or  surgery  are  performed  as  necessary.  Patients  with  no  evi- 
dence of  hepatoma  during  the  workup  will  be  followed  up  every  two  months  to 
determine  any  new  abdominal  findings,  deterioration  in  liver  function,  or 
rising  AFP  titer. 

Chinese  seldom  agree  to  an  autopsy;  therefore,  histologic  confirmation 
of  hepatoma  and  cirrhosis  cases  is  usually  not  possible.  In  such  cases  the 
results  of  liver  function  tests,  physical  examination,  and  clinical  judgment 
must  be  used  for  making  a  diagnosis.  Tentative  diagnostic  criteria  have  been 
developed  for  determining  chronic  hepatitis,  cirrhosis,  and  hepatoma,  desig- 
nating the  cases  as  "definite",  "very   probable"  or  "probable".  This  is  a 
major  problem  in  the  contract.  jft- 
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Major  Findings:  1.  Prospective  Study.  In  the  24  months  since  the  project 
was  begun,  18,880  persons  have  been  recruited.  A  total  of  2,575  (14.8%) 
of  the  17,426  tested  to  date  were  HBsAgt.  The  age-specific  HBsAg  positivity 
has  an  almost  linear  decline  with  advancing  age,  consistent  with  excess 
mortality  among  HBsAgt' s.  HBsAg  positivity  also  correlated  with  history 
of  hepatitis,  history  of  cirrhosis,  and  history  of  blood  transfusion. 
AntiHBs  testing  of  HBsAg-  Controls  revealed  83%  with  antibody.  It  is 
suspected  that  many  of  those  who  are  surface  antigen  and  antibody  negative 
may  be  antiHBc  positive.  Like  HBsAg,  antiHBC  is  a  marker  of  chronic 
infection,  but  reagents  for  antiHBc  testing  have  not  been  available  to  date. 
The  antiHBc  men  may  also  have  an  increased  risk  of  hepatoma  and  cirrhosis. 

In  the  first  annual  follow-up  of  1,561  HBsAGt  men  (Subjects)  and  HBsAg- 
men  matched  for  age  and  province  of  origin  (Controls),  1,405  or  90%  were 
retested,  the  high  response  rate  being  accomplished  with  a  single  follow- 
up  letter.  Almost  all  had  the  same  HBsAg  result  on  retesting.  The  few 
individuals  with  markedly  different  results  are  being  investigated. 

Determination  of  cohort  government  employees  who  have  died  is  accom- 
plished by  comparing  the  insurance  number  of  those  who  die  each  month 
against  the  insurance  number  of  the  enrollees.  Of  58  persons  in  the  study 
who  had  died,  22  (37.9%)  were  in  the  HBsAgt  and  36  (62.1%)  in  the  HBsAg- 
group.  Fourteen  deaths  (24.1%)  were  due  to  liver  disease  (hepatoma  12, 
cirrhosis  2)  and  13  of  these  were  antigen  positive.  This  appears  to  link 
hepatoma  to  HBsAg  positivity. 

Of  the  6,658  persons  tested  for  AFP  to  date  there  have  been  17  with 
values  of  at  least  lOOng/ml,  15  of  whom  were  HBsAgt,  Three  of  the  17  men 
were  known  to  have  cirrhosis  or  chronic  hepatitis  when  tested,  but  the 
remaining  14  considered  themselves  to  be  without  liver  disease;  yet  9  of  the 
15  HBsAgt  and  1  of  2  HBsAg-  persons  with  AFP  at  least  lOOng/ml  have 
developed  hepatomas.  An  additional  29  persons  had  AFP  values  between  20  and 
99ng/ml ;  22  of  these  were  HBsAgt,  and  one  of  these  has  developed  a  hepatoma. 
Five  of  15  patients  who  developed  hepatomas  had  AFP  values  less  than  20ng/ml . , 
a  fact  which  merits  further  investigation.  Follow-up  of  those  with  AFP 
values  between  20  and  99  is  being  undertaken.  Patients  with  AFP  elevations> 
100  ng/ml  are  sent  to  Veterans  General  Hospital,  unless  the  patient  specifi- 
cally desires  to  go  elsewhere. 

2.  Other  Environmental  Factors.  The  Principal  Investigator  has  not  yet 
worked  up  the  requested  questionnaire  for  studying  other  environmental 
factors  in  relation  to  hepatoma  in  Taiwan,  such  as  mycotoxins  in  food,  drug 
history,  and  chemical -contact  history.  If  such  a  questionnaire  is  not 
administered  to  cases  of  hepatoma  and  cirrhosis,  and  'to  matched  controls,  the 
role  of  such  other  factors  cannot  be  ascertained  simultaneously  and  is  a 
drawback  in  this  study. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Thousands  of  persons  die  each  year  from  hepatoma,  cirrhosis,  and  chronic 
hepatitis.  Recent  studies  have  defined  various  populations  which  are  at 
high  risk  to  these  diseases,  and  various  modes  of  transmission.  Other 
studies  are  being  conducted  to  determine  the  efficacy  of  hepatitis  B 
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specific  hyperimmune  gamma  globulin  and  hepatitis  B  vaccines  in  the*  preven- 
tion of  infection.  Such  preventive  measures  will  be  of  greater  importance  JS^ 
if  it  can  be  established  that  hepatoma  and  other  chronic  liver  disease     w 
also  result  from  HBV  infection;  furthermore,  if  persons  with  HBsAg  are  at 
increased  risk  for  developing  chronic  liver  disease,  increased  research 
efforts  will  be  justified  in  attempts  to  convert  HBsAg  carriers  to  non- 
carriers.  The  National  Cancer  Institute's  program  in  viral  oncology  has 
been  engaged  in  determining  whether  any  viruses  are  oncogenic  or  predispose 
to  oncogenicity,  and  the  Environmental  Epidemiology  Branch  of  the  Field 
Studies  and  Statistics  Area  is  interested  in  the  epidemiology  of  diseases 
caused  by  environmental  agents.  This  particular  study  of  HBV  is  thus  closely 
related  to  the  objectives  of  both  of  these  programs. 

Proposed  Course:  It  is  expected  that  recruitment  of  the  20,000  men  will  be 
completed  by  June  1978.  The  next  year's  work  will  involve  continued  follow- 
up  with  AFP  testing;  contaminated-food,  drug,  and  chemical -exposure  histories; 
antiHBc  testing  of  antiHBs  negatives;  e  testing;  and  refinements  of  criteria 
for  diagnosis  of  hepatoma,  cirrhosis,  and  chronic  hepatitis. 

Date  Contract  Initiated:  February  13,  1976. 

Current  Annual  Level:  $143,789 
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